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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve brightness by overlapping pixel electrodes and 
respective wirings on each other for the purpose of improving an opening rate and lessening 
the influence that the capacitors between the respective wirings and the pixel electrodes 
exert on display. 

SOLUTION: Interlayer insulating films 38 are formed on the upper parts of TFTs 24, gate 
signal wirings and source signal wirings 23 and the pixel electrodes 21 are formed thereon. m » 
The pixel electrodes 21 are connected via contact holes 26 penetrating the interlayer 
insulating films 38 to the drain electrodes 36 of the TFTs 24 by connection wirings 25 of 
transparent conductive films. The interlayer insulating films 38 consist of org. thin films, 
such as acrylic photosensitive resins. The interlayer insulating films 38 are easily formable thick in their film 
thickness and, therefore, the capacitances between the respective wirings and the pixel electrodes 21 are 
decreased. Plural microdents 28 having a convergent lens effect are formed on the surfaces of the interlayer 
insulating films 38. 
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CLAIMS 



[Claim(s)] . . 

[Claim 1] A switching element is prepared near the intersection of scan wiring and signal w.nng, and this scan 

wiring is connected to the scan electrode of this switching element. Mind [ one side ] this signal wiring other than 

this scan electrode, mind [ another side ] direct or connection wiring, and a pixel electrode is connected. The 

transparency mold liquid crystal display with which it consisted of a highly transparent organic thin film, and it 

stuck with to 1 pixel, the interlayer insulation film with two or more minute impressions was prepared in the upper 

part of this switching element, scan wiring, signal wiring, and connection wiring, and this pixel electrode that 

consists of transparence electric conduction film was prepared on this interlayer insulation film. 

[Claim 2] Said minute impression is a transparency mold liquid crystal display according to claim 1 which has the 

lens effectiveness of condensing nature. 

[Claim 3] Said minute impression is a transparency mold liquid crystal display according to claim 1 to which give 
an impression to said pixel electrode and the orientation of the liquid crystal is made to carry out in the 
predetermined many directions. 

[Claim 4] The transparency mold liquid crystal display according to claim 1 to which said connection wiring and 
this pixel electrode were connected through the contact hole where said pixel electrode is prepared in so that at 
least a part may lap with either at least among said scan wiring and signal wiring, and it pierces through this 
interlayer insulation film. 

[Claim 5] Said interlayer insulation film is a transparency mold liquid crystal display according to claim 1 or 4 
which consists of an acrylic photopolymer. 

[Claim 6] Said interlayer insulation film is [ claim 1 to which the rarefaction of resin is performed by optical or 
chemical decolorization processing, or] a transparency mold liquid crystal display given in either among 4 and 5. 
[Claim 7] The transparency mold liquid crystal display according to claim 1 or 4 with which either is prepared 
crosswise [ wiring] by 1 micrometers or more lapping at least among said pixel electrode, and said signal wiring 
and scan wiring. 

[Claim 8] It is [ ****** 1 whose thickness of said interlayer insulation film is 1.5 micrometers or more, or J a 
transparency mold liquid crystal display given in either among 4, 5, and 6. 

[Claim 9] The transparency mold liquid crystal display according to claim 1 or 4 with which said connection wiring 
consists of transparence electric conduction film. 

[Claim 10] The transparency mold liquid crystal display according to claim 4 with which said contact hole is 
established in the upper part of addition capacity wiring or scan wiring. 

[Claim 11] The transparency mold liquid crystal display according to claim 4 or 10 with which the metal nitride 
layer which connects said connection wiring and pixel electrode to the lower part of said contact hole was 
prepared. 

[Claim 12] The transparency mold liquid crystal display according to claim 1 or 4 whose capacity factor expressed 
with the following type (1) is 10% or less. 
Capacity factor =Csd/(Csd+Cls+Cs) ... (1) 

However. Csd shows the capacity value between a pixel electrode and signal wiring, CIs shows the capacity value 
in the halftone display of the liquid crystal which constitutes each pixel, and Cs shows the capacity value of the 
addition capacity which constitutes each pixel. 

[Claim 13] The configuration of said pixel electrode is [ claim 1 it has / claim / the shape of a rectangle with the 
longer side parallel to signal wiring, or ] a transparency mold liquid crystal display given in either among 4. 7. 8, and 
1 2 compared with the side parallel to said scan wiring. 
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[Claim 14] The transparency mold liquid crystal display according to claim 1 or 4 with which the display driving 
means which outputs the data signal which the polarity reversed for said every scan wiring to said signal wiring, 
supplies it to said pixel electrode through said switching element, and carries out display actuation was 
established. 

[Claim 15] While forming two or more switching elements in the shape of a matrix on a substrate Scan wiring 
connected to the scan electrode of this switching element and signal wiring other than the scan electrode of this 
switching element connected to the electrode on the other hand are formed so that it may cross mutually. And 
the process which forms connection wiring which consists of a transparent electrode connected to another side 
electrodes other than the scan electrode of this switching element, After applying a highly transparent organic 
thin film to the upper part of this switching element, scan wiring, signal wiring, and connection wiring by the 
applying method, while carrying out patterning of this to it and forming an interlayer insulation film in it The 
contact hole which pierces through this interlayer insulation film and reaches this connection wiring, and the 
process which is attached to 1 pixel and forms two or more minute impressions, The manufacture approach of a 
transparency mold liquid crystal display including the process which forms the pixel electrode which consists of 
transparence electric conduction film on this interlayer insulation film and in a contact hole so that at least a part 
may lap with either at least among scan wiring and signal wiring. 

[Claim 16] Patterning of said interlayer insulation film is the manufacture approach of the transparency mold liquid 
crystal display according to claim 1 5 which twists in exposure and development or carries out patterning 
according to the etching process after photoresist formation on this interlayer insulation film. 
[Claim 17] While forming two or more switching elements in the shape of a matrix on a substrate Scan wiring 
connected to the scan electrode of this switching element and signal wiring other than the scan electrode of this 
switching element connected to the electrode on the other hand are formed so that it may cross mutually. And 
the process which forms connection wiring which consists of a transparent electrode connected to another side 
electrodes other than the scan electrode of this switching element, In the upper part of this switching element, 
scan wiring, signal wiring, and connection wiring After a sensitization part forms the photosensitive transparence 
acrylic resin which dissolves in a developer, The contact hole which pierces through this interlayer insulation film 
and reaches this connection wiring while exposing and developing this and forming an interlayer insulation film, and 
the process which is attached to 1 pixel and forms two or more minute impressions, The manufacture approach of 
a transparency mold liquid crystal display including the process which forms the pixel electrode which consists of 
transparence electric conduction film on this interlayer insulation film and in a contact hole so that at least a part 
may lap with either at least among scan wiring and signal wiring. 

[Claim 18] The manufacture approach of the transparency mold liquid crystal display according to claim 15 or 17 
exposed all over a substrate to the sensitization agent used for said photosensitive transparence acrylic resin 
after exposure and development of said interlayer insulation film. 

[Claim 19] The base polymer of said photosensitive transparence acrylic resin is the manufacture approach of the 
transparency mold liquid crystal display according to claim 17 or 18 which is the polymer of a methacrylic acid 
and glycidyl methacrylate and contains a naphthoxy diazido system positive type sensitization agent as a 
sensitization agent. 

[Claim 20] It is the manufacture approach of a transparency mold liquid crystal display given in either among 
claims 17-19 in which light transmittance forms an interlayer insulation film using said photosensitive 
transparence acrylic resin which is 90% or more on the transmitted light wavelength of 4QQ-800nm. 
[Claim 21] It is the manufacture approach of a transparency mold liquid crystal display given in either among 
claims 17-20 which form said photosensitive transparence acrylic resin by thickness 1.5 micrometers or more. 
[Claim 22] It is the manufacture approach of a transparency mold liquid crystal display given in either among 
claims 17-21 which form and form the interlayer insulation film by this transparence photosensitivity acrylic resin 
after irradiating ultraviolet radiation on the substrate front face before said photosensitive transparence acrylic 
resin membrane formation. 

[Claim 23] ashing according to the oxygen plasma to the front face of this photosensitive transparence acrylic 
resin after forming the interlayer insulation film by said photosensitive transparence acrylic resin — the inside of 
claims 15-22 which process — the manufacture approach of a transparency mold liquid crystal display given in 
either. 



[Claim 24] ashing by said oxygen plasma — the manufacture approach of the transparency mold liquid crystal 
display according to claim 23 which controls the thickness of processing to 1G00-5000A. 

[Claim 25] The manufacture approach of the transparency mold liquid crystal display according to claim 15 or 16 
which forms the thickness of said pixel electrode in 500A or more. 

[Claim 26] It is the manufacture approach of a transparency mold liquid crystal display given in either among 
claims 17-23 which the concentration develops said photosensitive transparence acrylic resin with the 0.1-1.0- 
mol tetramethylammonium hydronalium oxide developer which is %, and form an interlayer insulation film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the display of a computer, a TV apparatus, etc., and relates to 
the transparency mold liquid crystal display equipped with switching elements, such as a thin film transistor (it is 
called Following TFT), as an address component, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Drawing 14 is the circuit diagram showing the configuration of the conventional 
transparency mold liquid crystal display equipped with the active-matrix substrate. 

[0003] In drawing 14 , two or more pixel electrodes 1 are formed in this active-matrix substrate in the shape of a 
matrix, and TFT2 which is a switching element is connected and it is prepared in this pixel electrode 1. The gate 
signal wiring 3 as scan wiring is connected to this gate electrode of TFT2, and actuation control of TFT2 is 
carried out by the gate signal inputted into a gate electrode. Moreover, the source signal wiring 4 as signal wiring 
is connected to the source electrode of TFT2, and a data (display) signal is inputted into the pixel electrode 1 
through TFT2 at the time of actuation of TFT2. Each gate signal wiring 3 and the source signal wiring 4 pass along 
the perimeter of the pixel electrode 1 arranged in the shape of a matrix, and they are prepared so that a 
rectangular difference may be carried out mutually. Furthermore, the drain electrode of TFT2 is connected to the 
pixel electrode 1 and the addition capacity 5, and the counterelectrode of this addition capacity 5 is connected to 
the common wiring 6, respectively. 

[0004] Drawing 1 5 is the sectional view of the TFT part of the active-matrix substrate in the conventional liquid 
crystal display. 

[0005] In drawing 1 5 , on the transparence insulation substrate 11, the gate electrode 12 connected to the gate 
signal wiring 3 of drawing 14 is formed, a it top is covered and gate dielectric film 13 is formed. Furthermore, on it, 
the semi-conductor layer 14 is formed so that it may superimpose on the gate electrode 12, and the channel 
protective layer 15 is formed on the center section. Where the both ends of this channel protective layer 15 and 
a part of semi-conductor layer 14 are divided on a bonnet and the channel protective layer 15, the n+Si layer 
used as source electrode 1 6a and drain electrode 1 6b is formed. On source electrode 1 6a which is one n+Si layer, 
metal layer 17a used as the source signal wiring 4 of drawing 1 4 is formed, and metal layer 17b which connects 
drain electrode 16b and the pixel electrode 1 is formed on drain electrode 16b which is the n+Si layer of another 
side. Furthermore, the these TFT(s)2, gate signal wiring 3, and source signal wiring 4 upper part is covered, and 
the interlayer insulation film 1 8 is formed. 

[0006] On this interlayer insulation film 18, the transparence electric conduction film used as the pixel electrode 1 
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is'fcrmed, and this transparence electric conduction film is connected with metal layer 17b linked to drain 
electrode 16b of TFT2 through the contact hole 19 which pierces through an interlayer insulation film 18. 
[0007] Thus, since the interlayer insulation film 18 is formed between the gate signal wiring 3 and the source 
signal wiring 4, and the transparence electric conduction film used as the pixel electrode 1, the pixel electrode 1 
can be made to overlap to each wiring 3 and 4. Such structure can shield the electric field resulting from each 
wiring 3 and 4, and can control disclination while it is indicated by JP.58-1 72685.A and can raise the numerical 
aperture of a liquid crystal display by this. 

[0008] Inorganic film, such as silicon nitride (SiN). was conventionally formed in about 5000A of thickness, using a 
CVD method as the above-mentioned interlayer insulation film 1 8. 

[0009] Moreover, there is an insertion film as shown as an improvement member in brightness of an indicating 
equipment besides raising a numerical aperture and shown in JP.3-141322.A as the prism sheet or angle-of- 
visibility amplification member of reference "flat-panel display 1994" P21 7 publication etc. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the irregularity by the thickness of that substrate film 
was reflected when SiNx. Si02, TaOx. etc. which are a transparence insulator layer were formed by the CVD 
method or the spatter on this interlayer insulation film 18. when the pixel electrode 1 was formed on this, there 
was a problem of the unnecessary level difference of 0.1 micrometers - about 1 micrometer having been formed 
of the level difference of the substrate film, and causing the poor orientation of liquid crystal. Moreover, in order 
to carry out flattening of the pixel section, when membranes are formed by spreading of organic film, such as 
polyimide, in order to form the contact hole for connecting a pixel electrode and a drain electrode electrically, 
mask material was used, photograph patterning was performed, by etching, the contact hole was processed and 
the process which exfoliates the photoresist which became unnecessary at the end was needed. Moreover, in 
order to shorten this etching and an exfoliation process, how to use the photosensitive polyimide film was also 
considered, but since resin after forming an interlayer insulation film in this case colors and appeared, there was a 
problem of not being suitable in the interlayer insulation film of the liquid crystal display, with which high light 
transmission nature and transparency are demanded. 

[001 1] Moreover, like the above-mentioned conventional liquid crystal display, if an interlayer insulation film 18 is 
formed between the gate signal wiring 3 and the source signal wiring 4, and the pixel electrode 1. the pixel 
electrode 1 can be made to be able to overlap to each wiring 3 and 4, and the numerical aperture of a liquid 
crystal display can be raised. However, when it considered as the structure which each wiring 3 and 4 and the 
pixel electrode 1 are made to overlap in this way, it had the problem that the capacity between each wiring 3 and 
4 and the pixel electrode 1 increased. Specific inductive capacity is as high as 8, and is forming membranes using 
a CVD method, and especially inorganic film, such as nitriding SHINKON film, serves as about 5000A thickness. In 
thickness of this level, the increment in the capacity between each wiring 3 and 4 and the pixel electrode 1 
became large, and there was a problem as shown in following (1) and (2). In addition, when it was going to form 
inorganic film! such as a silicon nitride film, to the thickness beyond it, it had the problem of taking time amount 
too much, on the manufacture process. 

[0012] (1) When it considers as the structure which the source signal wiring 4 and the pixel electrode 1 are made 
to overlap, as for the data signal currently held between maintenance periods at the pixel electrode 1 by the 
capacity between the source signal wiring 4 and the pixel electrode 1 becoming large, and signal transmission 
becoming large, the potential of a data signal will receive a splash. For this reason, the effective voltage 
impressed to the liquid crystal of that pixel was changed, and there was a problem that a vertical cross talk was 
observed especially to the pixel of the next door of a lengthwise direction in a actual display. 
[0013] As one of the approaches which reduces the effect which the capacity between such source signal wiring 
4 and the pixel electrode 1 has on a display, the actuation approach of reversing the polarity of the data signal 
given to the pixel which corresponds for every 1 source line is proposed by JP.6-230422.A. By this actuation 
approach, although correlation was effective in the display of the adjoining pixel to the panel of high monochrome 
display When a pixel electrode is arranged in the shape of a vertical stripe like the usual notebook mold personal 
computer (the configuration of a pixel electrode in the case of color display) For example, as for the contiguity 
pixel [ as opposed to the source signal wiring 4 for carrying out the shape of a vertical stripe which has the shape 
of a longwise rectangle which divided the square pixel into three equally by R, G. and B ]. foreground colors differ, 



respectively. For this reason, although there was effectiveness at vertical cross talk reduction in monochrome 
display, in the case of general color display, effectiveness was inadequate [ the polarity-reversals actuation 
approach for every above-mentioned 1 source line ] for cross talk reduction. 

[0014] (2) When it considered as the structure which the pixel electrode 1 and the gate signal wiring 3 which 
drives the pixel are made to overlap, the capacity between the gate signal wiring 3 and the pixel electrode 1 
became large, it originated in the switching signal which controls TFT2, and there was a problem that the feed 
through of the write-in electrical potential difference to a pixel became large. 

[0015] Furthermore, a limitation is in brightness (brightness) or an angle of visibility, and in order to improve this, 
the conventional prism sheet for improvement in brightness which was mentioned above for the object which 
raises the improvement in brightness, the improvement in an angle of visibility, or both, and the insertion film as 
an angle-ol^visibility amplification member are shown in such a liquid crystal display. However, there was a 
problem as each shows to the following (1) - (6) in these. 

[0016] (1) In order to prepare these prism sheets and insertion films separately, components mark increase. 
[0017] (2) The number of erectors for combining these prism sheets and insertion films with a liquid crystal 
display component increases substantially. 

(3) In order to combine these prism sheets and insertion films with a liquid crystal display component, size 
becomes large, and thickness increases by several 10 micrometers - about 1mm. 

(4) Since assembly which combines these prism sheets and insertion films with a liquid crystal display component 
is performed at the process of the second half that an air cleanliness class is low, a foreign matter mixes in the 
interior, or a blemish is sufficient for a film member just, makes it it, and the rate of an excellent article falls 
substantially. 

(5) The facility for combining these prism sheets and insertion films with a liquid crystal display component is 
needed. 

[0018] (6) The ingredients to choose also differ by any shall be given priority to and improved between the 
improvement in brightness, or an angle-of-visibility improvement, it is restrained by the member to any by the 
side of the back light light incidence of a liquid crystal display or outgoing radiation ( it becomes high temperature) 
a prism sheet and an insertion film are arranged, and a production line must be substantially changed according to 
a product ( the location of a member insertion facility, necessity of a liquid crystal display reversal machine, etc.). 
A production process can be simplified, while this invention can solve the above-mentioned conventional problem, 
being able to make a flat pixel electrode and each wiring able to overlap and being able to aim at control of the 
improvement in the numerical aperture of a liquid crystal display, and the poor orientation of liquid crystal. And 
the capacity component between each wiring and a pixel electrode can reduce more the effect of the cross talk 
given to a display, and can obtain a good display. And without making components mark, manufacture manday, a 
manufacturing facility, and size (thickness being included) increase, there is neither modification of a production 
line nor decline in the rate of an excellent article, and it aims at offering the transparency mold liquid crystal 
display which can aim at an improvement of brightness and an angle of visibility, and its manufacture approach. 
[0019] 

[Means for Solving the Problem] As for the transparency mold liquid crystal display of this invention, a switching 
element is prepared near the intersection of scan wiring and signal wiring. This scan wiring is connected to the 
scan electrode of this switching element. To one side electrodes other than this scan electrode This signal wiring, 
A pixel electrode is connected to an another side electrode through direct or connection wiring. This switching 
element, It becomes the upper part of scan wiring, signal wiring, and connection wiring from a highly transparent 
organic thin film. It is attached to 1 pixel, an interlayer insulation film with two or more minute impressions (lens 
group) is prepared, this pixel electrode that consists of transparence electric conduction film is prepared on this 
interlayer insulation film, and the above-mentioned object is attained by that. 

[0020] Moreover, the minute impression in the transparency mold liquid crystal display of this invention has the 
lens effectiveness of condensing nature preferably. Moreover, the minute impression in the transparency mold 
liquid crystal display of this invention gives an impression to a pixel electrode, and is making the orientation of the 
liquid crystal carry out in the predetermined many directions preferably. 

[0021] Furthermore, preferably, this pixel electrode is prepared so that at least a part may lap with either at least 
among scan wiring and signal wiring, and this connection wiring and a pixel electrode are connected through the 
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ccr.tsct hole which pierces through this interlayer insulation film. 

[0022] Said interlayer insulation film is an acrylic photopolymer preferably. 

[0023] The rarefaction of resin may be performed by decolorization processing optical [ said interlayer insulation 
film ] or chemical. 

[0024] 1 micrometers or more of either at least may lap crosswise [ wiring ] among said pixel electrode, and signal 
wiring and scan wiring. 

[0025] As for the thickness of said interlayer insulation film, it is desirable that it is 1.5 micrometers or more. 
[0026] As for said connection wiring, consisting of transparence electric conduction film is desirable. 
[0027] It is desirable to establish said contact hole in the upper part of addition capacity wiring or scan wiring. 
[0028] It is desirable to prepare the metal nitride layer which connects connection wiring and a pixel electrode to 
the lower part of said contact hole. 

[0029] Furthermore, it is desirable for the capacity factor expressed with the above-mentioned formula (1) to be 
1 0% or less. 

[0030] The array of said pixel electrode may be a vertical stripe-like, and the configuration of each pixel electrode 
may have the shape of a rectangle with the longer side parallel to signal wiring compared with the side parallel to 
scan wiring. 

[0031] Furthermore, if the polarity of the data signal supplied from signal wiring is reversed for every 1 scan wiring 
as the actuation approach of the transparency mold liquid crystal display of this invention, the above-mentioned 
object will be attained more easily. 

[0032] Next, the manufacture approach of the transparency mold liquid crystal display of this invention While 
forming two or more switching elements in the shape of a matrix on a substrate Scan wiring connected to the 
scan electrode of this switching element and signal wiring other than the scan electrode of this switching element 
connected to the electrode on the other hand are formed so that it may cross mutually. And the process which 
forms connection wiring which consists of a transparent electrode connected to another side electrodes other 
than the scan electrode of this switching element, After applying a highly transparent organic thin film to the 
upper part of this switching element, scan wiring, signal wiring, and connection wiring by the applying method, 
while carrying out patterning of this to it and forming an interlayer insulation film in it The contact hole which 
pierces through this interlayer insulation film and reaches this connection wiring, and the process which is 
attached to 1 pixel and forms two or more minute impressions, The above-mentioned object is attained by that 
including the process which forms the pixel electrode which consists of transparence electric conduction film on 
this interlayer insulation film and in a contact hole so that at least a part may lap with either at least among scan 
wiring and signal wiring. 

[0033] Moreover, preferably, in the manufacture approach of the transparency mold liquid crystal display of this 
invention, patterning of an interlayer insulation film is based on exposure and alkali development, or carries out 
patterning according to the etching process after photoresist formation on this interlayer insulation film. 
[0034] Specifically the manufacture approach of the transparency mold liquid crystal display of this invention 
While forming two or more switching elements in the shape of a matrix on the substrate of transparence insulation 
Scan wiring connected to the scan electrode of this switching element and signal wiring other than the scan 
electrode of this switching element connected to the electrode on the other hand are formed so that it may cross 
mutually. And the process which forms connection wiring which consists of transparence electric conduction film 
connected to another side electrodes other than the scan electrode of this switching element, In the upper part 
of this switching element, scan wiring, signal wiring, and connection wiring After applying a photopolymer by the 
applying method, while exposing a need part and this contact hole section, changing conditions, exposing this 
minute impression section again, carrying out patterning according to an alkali phenomenon and forming an 
interlayer insulation film The contact hole which pierces through this interlayer insulation film and reaches 
connection wiring, and the process which forms the impression section, It has the process which forms the pixel 
electrode which consists of transparence electric conduction film on this interlayer insulation film and in a 
contact hole so that it may lap with this switching element, scan wiring, signal wiring, and connection wiring in part 
at least. 

[0035] Specifically moreover, the manufacture approach of the transparency mold liquid crystal display of this 
invention While forming two or more switching elements in the shape of a matrix on the substrate of transparence 
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insulation Scars wiring connected to the scan electrode of this switching element and signal wiring other than the 
scan electrode of this switching element connected to the electrode on the other hand are formed so that it may 
cross mutually. And the process which forms connection wiring which consists of transparence electric 
conduction film connected to another side electrodes other than the scan electrode of this switching element, 
While carrying out the laminating of the organic thin film to the upper part of this switching element, scan wiring, 
signal wiring, and connection wiring, carrying out patterning to it according to the etching process after forming a 
photoresist on this organic thin film and forming an interlayer insulation film in it The process which forms the 
contact hole which pierces through this interlayer insulation film and reaches connection wiring, Patterning is 
again carried out according to an etching process after forming a photoresist on this organic thin film. It has the 
process which forms the pixel electrode which consists of transparence electric conduction film the process 
which forms the minute impression section, on this interlayer insulation film, and in a contact hole so that at least 
this switching element, scan wiring, signal wiring and connection wiring, and a part may lap. 

[0036] Moreover, the manufacture approach of the transparency mold liquid crystal display of this invention While 
forming two or more switching elements in the shape of a matrix on a substrate Scan wiring connected to the 
scan electrode of this switching element and signal wiring other than the scan electrode of this switching element 
connected to the electrode on the other hand are formed so that it may cross mutually. And the process which 
forms connection wiring which consists of a transparent electrode connected to another side electrodes other 
than the scan electrode of this switching element, In the upper part of this switching element, scan wiring, signal 
wiring, and connection wiring After a sensitization part forms the photosensitive transparence acrylic resin which 
dissolves in a developer, The contact hole which pierces through this interlayer insulation film and reaches this 
connection wiring while exposing and developing this and forming an interlayer insulation film, and the process 
which is attached to 1 pixel and forms two or more minute impressions, The above-mentioned object is attained 
by that including the process which forms the pixel electrode which consists of transparence electric conduction 
film on this interlayer insulation film and in a contact hole so that at least a part may lap with either at least 
among scan wiring and signal wiring. 

[0037] Moreover, in the manufacture approach of the transparency mold liquid crystal display of this invention, it 
exposes all over a substrate after exposure and development of an interlayer insulation film preferably to the 
sensitization agent used for photosensitive transparence acrylic resin. 

[0038] Furthermore, preferably, in the manufacture approach of the transparency mold liquid crystal display of 
this invention, the base polymer of photosensitive transparence acrylic resin is a polymer of a methacrylic acid 
and glycidyl methacrylate, and contains a naphthoxy diazido system positive type sensitization agent as a 
sensitization agent. 

[0039] Furthermore, in the manufacture approach of the transparency mold liquid crystal display of this invention, 
light transmittance forms an interlayer insulation film preferably using the photosensitive transparence acrylic 
resin which is 90% or more on the transmitted light wavelength of 400-800nm. 

[0040] Furthermore, in the manufacture approach of the transparency mold liquid crystal display of this invention, 
photosensitive transparence acrylic resin is preferably formed by thickness 1.5 micrometers or more. 
[0041] Furthermore, preferably, in the manufacture approach of the transparency mold liquid crystal display of 
this invention, after irradiating ultraviolet radiation on the substrate front face before photosensitive transparence 
acrylic resin membrane formation, the interlayer insulation film by this transparence photosensitivity acrylic resin 
is formed and formed. 

[0042] furthermore, ashing according to the oxygen plasma to the front face of this photosensitive transparence 
acrylic resin after forming the interlayer insulation film by photosensitive transparence acrylic resin in the 
manufacture approach of the transparency mold liquid crystal display of this invention preferably — it processes. 
[0043] furthermore, ashing according [ in / preferably / the manufacture approach of the transparency mold liquid 
crystal display of this invention ] to the oxygen plasma — the thickness of processing is controlled to 1000- 
5000A. 

[0044] Furthermore, in the manufacture approach of the transparency mold liquid crystal display of this invention, 
the thickness of a pixel electrode is preferably formed in 500A or more. 

[0045] Furthermore, preferably, in the manufacture approach of the transparency mold liquid crystal display of 
this invention, the concentration develops photosensitive transparence acrylic resin with the 0.1-1 .0-mol 
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telramethylammonium hydronalium oxide developer which is %, and an interlayer insulation film is formed. 
[0046] The above-mentioned configuration explains the operation hereafter. 

[0047] In this invention, an interlayer insulation film is prepared in the upper part of a switching element, scan 
wiring, signal wiring, and connection wiring, a pixel electrode is prepared on it, and connection wiring connects with 
the another side electrode of TFT through the contact hole which pierces through an interlayer insulation film. 
Thus, by preparing an interlayer insulation film, each wiring and a pixel electrode can be made to overlap, and 
while becoming possible to improve a numerical aperture, control of the poor orientation of liquid crystal is 
attained. And since this interlayer insulation film consists of organic thin films, such as an acrylic photopolymer 
inorganic thin films, such as silicon nitride used conventionally, — comparing — a ratio, since dielectric **** is 
low and can obtain the highly transparent good film with sufficient productivity It becomes possible to thicken 
thickness and the capacitive component between each wiring and a pixel electrode is reduced, a predetermined 
number also decreases, this reduces more the effect of the cross talk which the capacity component between 
each wiring and a pixel electrode gives to a display, and a better display is obtained. 

[0048] And thereby, without increasing components mark, the number of erectors, thickness, etc., a yield is also 
high, there is also little plant-and-equiprnent investment, the minute impression of the structure aiming at 
condensing or light scattering is formed in the interlayer insulation film, and manufacture of the liquid crystal 
display of a wide-field-of-view angle and/or high brightness is attained [ the improvement in brightness or angle- 
of-visibility amplification is possible, and / it responds in activity eye and ] easily. 

[0049] Moreover, if a pixel electrode is connected to another side electrodes other than the scan electrode of a 
switching element through connection wiring, even if it is the case where TFT becomes small, it will become 
possible to take easily the connection by the contact hole which pierces through an interlayer insulation film. 
[0050] This interlayer insulation film applies photosensitive organic thin films, such as acrylic resin, by the 
applying method, they carry out patterning by exposure and alkali development, and the organic thin film of the 
thickness of several micrometers is obtained with sufficient productivity. Moreover, the laminating of the organic 
thin film is carried out, and on it, after forming a photoresist, patterning can be carried out according to an etching 
process, and it can also form. 

[0051] Moreover, when the resin which is the ingredient of an interlayer insulation film is coloring, it is possible to 
carry out the rarefaction of the resin by optical or chemical decolorization processing after patterning. 
[0052] Furthermore, if a pixel electrode and 1 micrometers or more of each wiring are made to overlap, while 
being able to make a numerical aperture into the maximum, the process tolerance over each wiring of a pixel 
electrode may be coarse. That is, if each wiring has lapped with the pixel electrode even if process tolerance is 
coarse, optical leakage will be intercepted with each overlapping wiring. 

[0053] Furthermore, if thickness of an interlayer insulation film is set to 1 .5 micrometers or more, even if it makes 
a pixel electrode and 1 micrometers or more of each wiring overlap, the capacity between each wiring and a pixel 
electrode becomes sufficiently small, a time constant will also become small, the effect of the cross talk which a 
capacity component gives to a display will be reduced more, and a better display will be obtained. 
[0054] If the transparence electric conduction film is used for connection wiring which connects the another side 
electrode and pixel electrode of TFT, a numerical aperture will improve further. 

[0055] Furthermore, if the contact hole which pierces through an interlayer insulation film is established in the 
upper part of addition capacity wiring of protection-from-light nature, or scan wiring, the optical leakage by the 
orientation turbulence of liquid crystal will occur in the protection-from-light sections other than opening, and 
lowering of contrast will not arise. 

[0056] Furthermore, if a metal nitride layer is formed in the lower part of the contact hole which pierces through 
an interlayer insulation film, the adhesion of an interlayer insulation film and the substrate film will be increased. 
[0057] Furthermore, since the capacity between a signal electrode and a pixel electrode is small enough when the 
capacity factor expressed with the above-mentioned formula (1) is made into 10% or less, a good display is 
obtained. 

[0058] Furthermore, if above-mentioned this invention is applied, even if the configuration of each pixel electrode 
is a rectangle with the long side parallel to signal wiring compared with the side parallel to scan signal wiring, the 
effect on the display by capacity components, such as a vertical cross talk, will be lost, and a good display will be 
obtained. 
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[0059] Moreover, if the polarity of the data signal supplied from signal wiring is reversed for every 1 scan signal 
wiring, it will become possible to make still smaller effect of the capacity between signal wiring and a pixel 
electrode. 

[0060] Furthermore, flattening becomes possible with the interlayer insulation film w.th comparat.vely th.ck 
thickness used for this invention, and the effect by unnecessary level differences, such as an open c.rcu.t by the 
side of the drain of the pixel electrode which had happened in the level difference section by the lower layer 
wiring etc is lost conventionally, and the poor orientation by the level difference is prevented. However, a level 
difference required in order to aim at wide-field-of-view cornification can also be used for homogene.ty w.th a 
sufficient precision. Moreover, it insulates with signal wiring and a pixel inter-electrode interlayer .nsulat.on film, 
and the defective picture element by signal wiring and pixel inter-electrode electric leak decreases extremely, 
improvement in a manufacture yield is attained and reduction in a manufacturing cost is also attained. 
Furthermore in this invention, since the membrane formation which was required in order to form an .nterlayer 
insulation film conventionally, the pattern formation process by the photoresist, etching, resist exfol.at.on, and a 
washing process can form only with a resin formation process, they become possible [ attaining shortenmg and 
simplification of a production process ]. and become possible [ also aiming at reduction in a manufacturmg cost j. 
[0061] Furthermore, after exposure and development of an interlayer insulation film, to the sens.t.zat.on agent 
used for said photosensitive transparence acrylic resin, it exposes all over a substrate and it becomes poss.ble by 
making an unnecessary sensitization agent react thoroughly to consider as a more highly transparent .nterlayer 
insulation film. 

[0062] Furthermore, by irradiating ultraviolet radiation on the substrate front face before form.ng an .nterlayer 
insulation film, the adhesion between an interlayer insulation film and its substrate film improves, and a stable 
device is realized to the processing in a process. 

[0063] Furthermore, by ashing that front face by the oxygen plasma, before forming a pixel electrode matenal on 
an interlayer insulation film, the adhesion between this interlayer insulation film and the pixel electrode matenal 
formed on it improves, and a more stable device is realized to the processing in a process. 
[0064] Furthermore, if the thickness of a pixel electrode is 500A or more, prevention of trespass of the drug 
solution from a film surface clearance will be attained, and swelling of the resin produced with the drug solut.on 
used for exfoliation liquid will be controlled. 

[0065] Furthermore, it is losing the margin conventionally prepared between a pixel electrode and each w.r.ng .n 
this invention, and a pixel electrode becomes large, a display numerical aperture improves, the bnghtness also 
improves, and contrast becomes very good, and it becomes possible to make a retardation small and to make an 
angle of visibility large, without contrast getting worse, and great wide-field-of-view cornification .s atta.ned. In 
addition to it. the further brightness and the priority of wide-field-of-view cornification become selectable eas.ly 
by the minute impression. 

[0066] . 
[Embodiment of the Invention] Hereafter, the gestalt of operation of this invent.on .s expla.ned. 
[0067] (Operation gestalt 1) Drawing 1 is the top view showing the configuration of the 1 -pixel part of the act.ve 
matrix substrate in the transparency mold liquid crystal display of the operation gestalt 1 of this invent.on. 
[0068] In drawing 1 . two or more pixel electrodes 21 are formed in the active-matrix substrate in the shape of a 
matrix and it passes along the perimeter of these pixel electrodes 21 in it, and the source signal wiring 23 as 
each gate signal wiring 22 and signal wiring as scan wiring is formed in it so that a rectangular difference may be 
carried out mutually. The part overlaps such gate signal wiring 22 and source signal wiring 23 with the penphery 
part of the pixel electrode 21. Moreover, in a part for the intersection of such gate signal wir.ng 22 and source 
signal wiring 23 TFT24 as a switching element connected to the pixel electrode 21 is formed. The gate s.gnal 
wiring 22 is connected to this gate electrode of TFT24, and actuation control of TFT24 is carried out by the 
signal inputted into a gate electrode. Moreover, the source signal wiring 23 is connected to the source electrode 
of TFT24. and a data signal is inputted into the source electrode of TFT24. Furthermore, the drain electrode of 
TFT24 is connected with one electrode 25a of addition capacity through the connection wiring 25 while 
connecting with the pixel electrode 21 through a contact hole 26 at connection wiring 25 pan. The electrode 27 of 
another side of this addition capacity is connected to common wiring, moreover, two or more minute .mpress.ons 
which have the lens effectiveness of the condensing nature of a predetermined number (this operation gestalt 1 
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64'pieces) are boiled and formed in the 1 -pixel field of the pixel electrode 21 at almost equal spacing with the 
predetermined configuration (with this operation gestalt 1. it may be circular and a polygon is sufficient), and the 
appearance has led to the surface layer of the pixel electrode 21 smoothly. With this operation gestalt 1 . the 
diameter of the circular minute impression is about 5-15 micrometers in general. 

[0069] Drawing 2 is the A-A' sectional view of the active-matrix substrate in the transparency mold liquid crystal 

display of drawing 1 . , 
[0070] In drawing 2 . on the transparence insulation substrate 31 . the gate electrode 32 connected to the gate 
signal wiring 22 of drawing 1 is formed, a it top is covered and gate dielectric film 33 is formed. The sem. 
conductor layer 34 is formed so that it may superimpose on the gate electrode 32 on it, and the channel 
protective layer 35 is formed on the center section. Where the both ends of this channel protectee layer 35 and 
a part of semi-conductor layer 34 are divided on a bonnet and the channel protective layer 35. the n+Si layer 
used as source electrode 36a and drain electrode 36b is prepared. On the edge of source electrode 36a wh.ch .s 
one n+Si layer, transparence electric conduction film 37a and metal layer 37b are prepared, and it has become the 
source signal wiring 23 of two-layer structure. Moreover, on the edge of drain electrode 36b which is the n+S. 
layer of another side, transparence electric conduction film 37a' and metal layer 37b' are prepared, and 
transparence electric conduction film 37a' is extended, and it is the connection wiring 25 connected to one 
electrode 25a of addition capacity while it connects drain electrode 36b and the pixel electrode 21. Furthermore, 
the upper part of TFT24. the gate signal wiring 22 and the source signal wiring 23. and the connect.cn w.nng 25 is 
covered, and the interlayer insulation film 38 which consists of a highly transparent organic thin film is formed. 
[0071] The contact hole 26 and the impression 28 to which the lens-like R was attached on the base are 
established in this interlayer insulation film 38. Furthermore, on this interlayer insulation film 38, the transparence 
electric conduction film used as the pixel electrode 21 is prepared, and transparence electric conducfon film 37a 
which is the connection wiring 25 connects with drain electrode 36b of TFT24 through the contact hole 26 wh.ch 
pierces through an interlayer insulation film 38. Moreover, the depth is formed by 0.5 micrometers - about 1.0 
micrometers, and two or more minute impressions 28 of the front face of an interlayer insulation film 38 are 
formed so that the orientation film 39 may become flat on it through the pixel electrode 21. It is because the 
irregularity by the minute impression 28 will not be absorbed depending on construction material but flattemng w.ll 
become difficult by the thickness of the usual pixel electrode and the orientation film 39. if the depth of th.s 
minute impression 28 exceeds 1 .0 micrometers. Although it changes with diameters of an impression, .f the depth 
of the minute impression 28 is 0.5 micrometers - about 1.0 micrometers, the lens effectiveness of the condens.ng 
nature which condenses the light from a lower part and supplies parallel light up will arise in th.s way. 
[0072] The active-matrix substrate of this operation gestalt 1 is constituted as mentioned above, and .t can 
manufacture as follows. 

[0073] First, on the transparence insulation substrates 31. such as a glass substrate, sequent.al membrane 
formation is carried out and the n+Si layer used as the gate electrode 32. gate dielectric film 33, the semi- 
conductor layer 34. the channel protective layer 35. source electrode 36a. and drain electrode 36b .s formed. The 
production process so far can be performed like the manufacture approach of the conventional active-matrix 
substrate, next - the source - signal wiring - 23 - and - connection - wiring - 25 - constituting 
transparence - electric conduction - the film - 37 - a - 37 - a - ' - and ~ a metal - a layer 37 
b _ 37 __ b — • — a spatter — sequential membrane formation — carrying out — a predetermined 
configuration — patterning — carrying out . 

[0074] Furthermore, on it, as an interlayer insulation film 38 which consists of a highly transparent organic th.n 
film photosensitive acrylic resin is formed so that it may become 3-micrometer thickness for example, after 
hardening by the spin applying method. To this resin, first, it exposes so that a 100-500msec exposure may be 
carried out in the exterior (not shown) and the contact hole 26 of a display field of a active-matrix substrate at 
5000msec(s) and the minute impression 28. and a development is carried out with an alkaline solution after that. 
Only the part exposed by this will be etched with an alkaline solution, and the contact hole 26 which penetrates 
an interlayer insulation film 38. and the minute impression 28 which has the lens effectiveness of condens.ng 
nature will be formed. In this case, only the exposure time 100 for minute impression 28 - 500 msec are exposed 
with the 1st photo mask a contact hole 26 and for minute impression 28. and you may make it expose only the 
residual time for contact hole 26 after that with the photo mask for contact holes 26 with which it corrects and 
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dimensions differ for a while from the 1st photo mask. Moreover, that order may be reverse. Thus, a gently- 
sloping contact hole can be formed. 

[0075] Then, the transparence electric conduction film used as the pixel electrode 21 is formed by the spatter, 
and carries out patterning. The pixel electrode 21 will be connected with transparence electric conduction film 
37a' connected with drain electrode 36b of TFT24 through the contact hole 26 which pierces through an 
interlayer insulation film 38 by this. Furthermore, on this pixel electrode 21 and an interlayer insulation film 38, the 
orientation film 39 is formed so that the front face of the orientation film 39 may become flat on the minute 
impression 28. Thus, the active-matrix substrate of this operation gestalt 1 can be manufactured. 
[0076] Therefore, since the interlayer insulation film 38 of thick thickness is formed between the pixel electrodes 
21, it can carry out flattening of the front face to the gate signal wiring 22, the source signal wiring 23, and TFT24 
while being able to make the pixel electrode 21 overlap the active-matrix substrate obtained by doing in this way 
to each wiring 22 and 23 and TFT24. For this reason, when it considers as the configuration of the transparency 
mold liquid crystal display which made liquid crystal intervene between a active-matrix substrate and an opposite 
substrate, while being able to raise a numerical aperture, the poor orientation of the liquid crystal by the level 
difference which can shield the electric field resulting from each wiring 22 and 23 with the pixel electrode 21. and 
can control disclination. and originates in each wiring 22 and 23 and TFT24 is controllable. And a vertical parallel 
light could be made to have been able to condense the transmitted light from a lower part to a substrate 31. and 
the brightness was able to be made to increase 10 more% or more compared with a thing without the minute 
impression 28 by the minute impression 28 for condensing which has the lens effectiveness established two or 
more [ per pixel ]. 

[0077] Since the minute impression 28 for condensing which has this lens effectiveness is formed on the 
interlayer insulation film 38 in a active-matrix substrate and is not incorporated out of a active-matrix substrate 
by another member like the conventional prism sheet or an insertion film, it is unnecessary, the components mark 
of a prism sheet or the insertion film itself do not have the manday for incorporating it. either, and it does not 
have the increment in component thickness, either. Moreover, since a conventional prism sheet and a 
conventional insertion film were incorporated at the process after [ low ] the air cleanliness class, they had rate 
lowering of an excellent article, such as foreign matter mixing, but since the minute impression 28 is formed into 
the high membrane formation process of the air cleanliness class of a active-matrix substrate, rate lowering of an 
excellent article, such as foreign matter mixing like before, can be suppressed without large modification of a 
production line. 

[0078] Moreover, the acrylic resin which constitutes an interlayer insulation film 38 Since the transparency is high 
and specific inductive capacity can make it low the thick thickness of 3 micrometers easily by the spin applying 
method compared with 3.4-3.5, and minerals (specific inductive capacity 8 of silicon nitride) the capacity between 
the gate signal wiring 22 and the pixel electrode 21 , and the capacity between the source signal wiring 23 and the 
pixel electrode 21 — low — it can carry out — an event — a number — low — becoming — The capacity 
component between each wiring 22 and 23 and the pixel electrode 21 can reduce more the effect of the cross 
talk given to a display, and can obtain a good and bright display. Moreover, by performing patterning by exposure 
and alkali development, the taper configuration of a contact hole 26 can be made good, and connection between 
the pixel electrode 21 and connection wiring 37a' can be made good. Furthermore, since the thin film of 
predetermined thickness can be formed by using photosensitive acrylic resin using the spin applying method, the 
film of the comparatively thick thickness of several micrometers can be formed easily, and moreover, since a 
photoresist process is also unnecessary to patterning, it is advantageous in respect of productivity. Here, after 
patterning, complete exposure processing can be performed and the acrylic resin used as an interlayer insulation 
film 38 can carry out the rarefaction more, although it is coloring before spreading. Thus, it is possible it not only 
can to perform rarefaction processing of resin optically, but to carry out chemically. 

[0079] Furthermore, it has the following advantages by forming transparence electric conduction film 37a" as 
connection wiring 25 which connects drain electrode 36b of TFT24, and the pixel electrode 21. That is, in the 
conventional active-matrix substrate, since this connection wiring was formed by the metal layer, when 
connection wiring existed in opening, it had become the cause of lowering of a numerical aperture. In order to 
prevent this, the method of forming connection wiring on the drain electrode of TFT or TFT, forming the contact 
hole of an interlayer insulation film on it, and connecting the drain electrode and pixel electrode of TFT 
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conventionally, has been used. However, especially by this conventional approach, in order to raise a numerical 
aperture, when TFT was miniaturized, a contact hole could not be thoroughly prepared on TFT, but decline in a 
numerical aperture was caused. Moreover, when an interlayer insulation film is formed in the thick thickness of 
several micrometers, in order for a pixel electrode to contact lower layer connection wiring, it was required to 
make a contact hole into a taper configuration and to take the large connection wiring field on TFT further. For 
example, when the path of the contact hole was set to 5 micrometers and the taper field and alignment accuracy 
of a contact hole were taken into consideration, as magnitude of connection wiring, about 14 micrometers was 
required, and in the conventional active-matrix substrate, when TFT of size smaller than this was formed, decline 
in the numerical aperture resulting from connection wiring was caused. On the other hand, in the active-matrix 
substrate of this operation gestalt 1 , since the connection wiring 25 is formed of transparence electric conduction 
film 37a'. decline in a numerical aperture does not arise. Moreover, since this connection wiring 25 is extended, 
the role which connects drain electrode 36b of TFT and one electrode 25a of the addition capacity formed of 
transparence electric conduction film 37a' is also borne and this extension is also formed of transparence electric 
conduction film 37a', decline in the numerical aperture by this wiring is not produced, either. 

[0080] Furthermore, since transparence electric conduction film 37a, such as 1TO, connects electrically even if a 
part of metal layer 37b which constitutes the source signal wiring 23 by making source signal wiring 23 into two- 
layer structure has a membranous deficit, there is an advantage that an open circuit of the source signal wiring 23 
can be lessened. 

[0081] (Operation gestalt 2) This operation gestalt 2 explains other approaches about the production process of 
an interlayer insulation film 38. 

[0082] First, the organic thin film which is not photosensitivity is formed by the spin applying method. After 
forming a photoresist on it and carrying out patterning, while forming the contact hole 26 which performs etching 
processing and penetrates an interlayer insulation film 38, patterning of an interlayer insulation film 38 is 
performed. Next, formation of a photoresist and patterning are repeated again, time amount etching processing is 
carried out and the minute impression 28 shorter than last time which does not penetrate an interlayer insulation 
film is formed. 

[0083] Thus, also in the active-matrix substrate in which the interlayer insulation film 38 which has a contact hole 
26 and the minute impression 28 with the lens effectiveness of condensing nature was formed, the bright high 
transparency mold liquid crystal display of a numerical aperture is realizable like the active-matrix substrate of 
the above-mentioned operation gestalt 1. 

[0084] Moreover, even if it uses the organic thin film which is not photosensitivity as an interlayer insulation film 
38, since the specific inductive capacity is low and it is highly transparent, it can be made the thick thickness of 3 
micrometers, therefore, the part to which the inter-electrode distance of the low specific inductive capacity and 
capacity leaves the capacity between the gate signal wiring 22 and the pixel electrode 21. and the capacity 
between the source signal wiring 23 and the pixel electrode 21 — it can be made low. 

[0085] (Operation gestalt 3) Drawing 3 is the top view showing the configuration of the 1 -pixel part of the active- 
matrix substrate in the transparency mold liquid crystal display of the operation gestalt 3 of this invention, and 
drawing 4 is the B-B' sectional view of the active-matrix substrate in the transparency mold liquid crystal display 
of drawing 3 . In addition, the same sign is attached to the member which does so the same operation 
effectiveness as drawing 1 and drawing 2 . and the explanation is omitted. 

[0086] In the active-matrix substrate of this operation gestalt 3 Although the another side electrode 27 of the 
addition capacity of a pixel which is the point of the connection wiring 25 connected to drain electrode 36b of 
TFT24 which counters electrode 25a on the other hand has composition connected to the counterelectrode 
formed on the opposite substrate through the addition capacity common wiring 6 of drawing 14 the another side 
electrode 27 which is the end of this addition capacity common wiring 6 about the formation location of contact 
hole 26A which pierces through an interlayer insulation film 38 — and on the other hand, it forms in the upper 
part of electrode 25a. That is. this contact hole 26A is prepared in the addition capacity wiring upper part which 
consists of metal membranes of protection-from-light nature. Furthermore, the minute rectangle-like impression 
29 is formed and the level difference h is formed in the orientation film 39 through the pixel electrode 21. 
[0087] This has the following advantages. 

[0088] For example, since it is the thickness which cannot be disregarded even if it compares with 4.5 
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micrometers which is the thickness of a liquid crystal cell when thickness of an interiayer insulation film 38 is set 
to 3 micrometers, the optical leakage by the orientation turbulence of liquid crystal occurs around unnecessary 
contact hole 26A. Therefore, when such contact hole 26A is formed in opening of a transparency mold liquid 
crystal display, lowering of contrast arises by this optical leakage. On the other hand, in the active-matrix 
substrate of this operation gestalt 3, since contact hole 26A is formed in the metal membrane upper part of the 
protection-from-light nature of the another side electrode 27 which is the end of the addition capacity common 
wiring 6, such a problem is not produced. That is, if this contact hole 26A is prepared in the addition capacity 
wiring upper part which is the metal membrane of protection-from-light nature, even if the optical leakage by the 
orientation turbulence of liquid crystal occurs, it will be the protection-from-light sections other than opening, 
and lowering of contrast will not be produced. This is also the same as when forming addition capacity by using 
some adjoining gate signal wiring 22 as an electrode on the other hand, by forming contact hole 26A on the 
adjoining gate signal wiring 22 in this case, can be shaded with the gate signal wiring 22, and can prevent lowering 
of contrast. 

[0089] Moreover, since this active-matrix substrate forms transparence electric conduction film 37a' as 
connection wiring 25 which connects drain electrode 36b and contact hole 26A of TFT24, even if it forms contact 
hole 26A on addition capacity, the decline in a numerical aperture is not produced. 

[0090] Therefore, since it is shading with the another side electrode 27 in the hole lower part, even if the 
orientation of liquid crystal is in disorder in the part, there is no effect in a display, for formation of contact hole 
26A, it is not necessary to think the dimensional accuracy as important, and can form greatly and smoothly, and 
without the pixel electrode 21 formed on an interiayer insulation film 38 going out by contact hole 26 A, it is 
connected better and the yield also improves. 

[0091] Moreover, on an interiayer insulation film 38, the rectangular minute impression 29 is formed in a depth of 
1 .0 micrometers - 2 micrometers, and the uniform level difference h can be given on the front face of the 
orientation film 39 through the pixel electrode 21 in a depth of 1.0 micrometers or more. Preferably, the minute 
impression 29 should just set up the depth so that this level difference h may be formed by 500A - 0.5 
micrometers. (Still more naturally the depth or the configurations of a level difference of the minute impression 29 
and the orientation film 39 are not in agreement with the initial viscosity or coverage of the orientation film 39.) 
By doing in this way, orientation control of liquid crystal changes regularly, therefore the light-scattering 
effectiveness of a request of liquid crystal is acquired, and an angle of visibility can be extended more because a 
gap with an opposite substrate (not shown) changes to homogeneity. That is, the minute impression 29 can give 
an impression to pixel electrode 21 pan at the orientation film 39, can make the orientation of the liquid crystal 
able to carry out in the predetermined many directions in this impression, and can extend an angle of visibility 
more. 

[0092] (Operation gestalt 4) drawing 5 shows the configuration of the active-matrix substrate in the transparency 

mold liquid crystal display of the operation gestalt 4 of this invention — it is a sectional view a part. 

[0093] In the active-matrix substrate of this operation gestalt 4, the metal nitride layers 41 , such as a titanium 

nitride layer, are formed on transparence electric conduction film 37a' which contact hole 26B which pierces 

through an interiayer insulation film 38 is formed in the upper part of the addition capacity common wiring 6, and 

was formed in the lower part of this contact hole 26B. 

[0094] This has the following advantages. 

[0095] There is a problem in adhesion with Ta, aluminum, etc. which are metals, such as resin which constitutes 
an interiayer insulation film 38, and ITO which is the transparence electric conduction film. For example, in the 
washing process after opening of contact hole 26B, from opening of contact hole 26B, the penetrant remover 
invaded into the interface between the resin and substrate, and there was a problem that film peeling of resin 
arose. On the other hand, in the active-matrix substrate of this operation gestalt 4, since adhesion with the resin 
forms the metal nitride layers 41, such as good TaN, good AIN, etc., the problem about adhesion, such as film 
peeling, is not produced. Furthermore, it becomes thin, namely, the depth of contact hole 26B becomes shallow, 
and, as for the thickness part of the interiayer insulation film 38 with which only the part of the thickness of the 
metal nitride layer 41 has contact hole 26B, only the part of the thickness of the metal nitride layer 41 can make 
small only a part also with the required shallow dimension of contact hole 26B. 

[0096] As long as metals, such as connection wiring 37a' which is the transparence electric conduction film, and 
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Ta". aluminum, etc. and adhesion are good, any may be used for this metal nitride layer 41, but since it needs to 
connect electrically connection wiring 37a' and the pixel electrode 21, it needs to have good conductivity. [ the 
resin which constitutes an interlayer insulation film 38, and ] 

[0097] (Operation gestalt 5) This operation gestalt 5 explains the actuation approach of a transparency mold 
liquid crystal display. 

[0098] Each wiring and a pixel electrode are made to overlap by forming an interlayer insulation film in the 
transparency mold liquid crystal display of this invention. Although the field where electric field are not impressed 
to liquid crystal will occur without a pixel electrode and each wiring overlapping if spacing is open in the meantime, 
this field can be lost by making a pixel electrode overlap each wiring in this way. Moreover, although electric field 
are not impressed to the liquid crystal between adjoining pixel electrodes, either, the optical leakage by it can be 
intercepted with each wiring. For this reason, it becomes unnecessary to form a black mask in the form where the 
lamination gap of both substrates was expected, on an opposite substrate, and a numerical aperture can be raised. 
Moreover, since the electric field resulting from each wiring can also be shielded, there is also an advantage that 
control of the poor orientation of liquid crystal can be aimed at. 

[0099] However, as for this overlap width of face, it is desirable for it to be necessary to expect and set up 
dispersion in a actual production process for example, and to be set as about 1.0 micrometers or more. 
[0100] As mentioned above, when it considered as the structure which source signal wiring and a pixel electrode 
are made to overlap, it originated in the capacity between source signal wiring and a pixel electrode, the cross talk 
occurred, and there was a problem of reducing display grace. In the liquid crystal panel especially used for a 
notebook mold personal computer, in order to arrange a pixel for a vertical stripe generally, the effect to the 
display of the capacity between source signal wiring and a pixel electrode is large. Since the configuration of a 
pixel electrode serves as a rectangle which makes a long side the part which adjoins a source signal in this array 
as this reason and that the capacity between a pixel electrode and source signal wiring becomes large relatively 
differs from the adjoining color of a display of source signal wiring, there is little functionality of a signal and it can 
consider that effect of capacity cannot be made to cancel etc. 

[0101] In the transparency mold liquid crystal display of this invention, since an interlayer insulation film consists 
of an organic thin film, specific inductive capacity is small, and since thickness can be thickened easily, capacity 
between a pixel electrode and each wiring can be made small, further — this — in addition, in order to make small 
effect of the capacity between source signal wiring and a pixel electrode and to reduce a vertical cross talk 
enough also in a notebook mold personal computer, the following actuation approaches can be used. 
[0102] The actuation approach of the transparency mold liquid crystal display of this operation gestalt 5 drives 
the polarity of a data signal using the actuation approach (henceforth 1H reversal) reversed for every 1 gate- 
signal wiring in order to reduce the effect to the display of the capacity between source signal wiring and a pixel 
electrode. 

[0103] The capacity between source signal wiring and a pixel electrode shows the effect which it has on the 
charging rate of a pixel to drawing 6 about the case ( drawing 7 a) of 1 H reversal, and the case ( drawing 7 b) of 
the actuation approach (henceforth field reversal) of reversing the polarity of a data signal for every field. 
[0104] In drawing 6 , the charging rate difference of an axis of ordinate shows the rate of the actual-value 
difference of the electrical potential difference impressed to the liquid crystal of a halftone display, when the 
window pattern of the black whose pulse duty factor of a lengthwise direction is 33% is displayed into a halftone 
display, the case of a uniform display of halftone, and. Moreover, it is proportional to the voltage variation of the 
pixel electrode resulting from the capacity between source signal wiring and a pixel electrode, and is defined as 
the capacity factor of an axis of abscissa by the following formula (1). 
[0105] 

Capacity factor =Csd/(Csd+Cls+Cs) ... (1) 

However, Csd shows the capacity value between a pixel electrode and source signal wiring. CIs shows the 
capacity value in the halftone display of the liquid crystal which constitutes each pixel, and Cs shows the capacity 
value of the addition capacity which constitutes each pixel. In addition, the halftone display shows the case where 
permeability is 50%. 

[0106] Like [ it is ****** from drawing 6 and ], even if the actuation approach of the 1H reversal by this 
operation gestalt 5 has a the same capacity between source signal wiring and a pixel electrode compared with the 
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actuation approach by field reversal, it turns out that the effect on the effective voltage impressed to actual liquid 
crystal can be reduced to 1 / 5 - 1/10. Since in 1H reversal actuation it is a period short enough and the polarity 
of a data signal is reversed to the time amount of the 1 field between the 1 fields, this reason is the signal of + 
polarity. - It is because the effect which a polar signal has on a display is canceled. 

[0107] By the way, when the display experiment was conducted by the VGA panel of 26cm of vertical angles, it 
turned out that a cross talk will become remarkable if a charging rate difference becomes 0.6% or more in halftone, 
and a problem arises for display grace. The dotted line shows this spec, all over drawing of drawing 6 . According 
to drawing 6 , in order to make a charging rate difference 0.6% or less, it rubs to 10% or less, and a capacity factor 
is understood that ** is good. 

[0108] The relation between the amount of overlap of the pixel electrode and source signal wiring at the time of 
calculating the thickness of an interlayer insulation film as a parameter in the VGA panel of 26cm of vertical 
angles to drawing 8 and the capacity between a pixel electrode and source signal wiring is shown. Here, the 
interlayer insulation film was used as the acrylic photopolymer (specific inductive capacity 3.4) used in the above- 
mentioned embodiment 1 . Moreover, if process tolerance is taken into consideration at this time, the overlap 
width of face between a pixel electrode and source signal wiring is required for at least 1 micrometer. In order to 
make a charging rate difference into 0.6% or less according to drawing 6 and drawing 8 , using overlap width of 
face as 1 micrometer, things are understood that the thickness of an interlayer insulation film should just be 2.0 
micrometers or more. 

[0109] Thus, when a pixel electrode is made to overlap to source signal wiring, by using 1H reversal actuation, the 
good display a vertical cross talk is not accepted to be even if it does not reverse the polarity of the signal of the 
adjoining source signal wiring can be obtained, and it can respond also to a notebook mold personal computer 
enough. 

[0110] (Operation gestalt 6) With this operation gestalt 6, while reversing the polarity of the electrical potential 
difference impressed to liquid crystal for every 1 gate-signal wiring, the signal impressed to a counterelectrode is 
synchronized with polar reversal of a source signal, and the actuation approach which carries out alternating 
current actuation is explained. 

[01 1 1] Thus, by driving a counterelectrode, the amplitude of a source signal can be stopped small. 
[01 12] The case where alternating current actuation of the counterelectrode is carried out by amplitude 5V is 
simultaneously shown in above-mentioned drawing 6 . Although a charging rate difference becomes large about 
ten percent by carrying out alternating current actuation of the counterelectrode according to drawing 6 , since 
1H reversal actuation is performed, compared with field reversal actuation, a charging rate difference can be 
enough made small. Therefore, the good display as which a vertical cross talk is not regarded is realizable also by 
this actuation approach. 

[01 13] It can simplify a production process while a flush pixel electrode and each wiring can be made to be able to 
overlap this operation gestalt 7 and it can aim at control of the same as the above of the numerical aperture of a 
liquid crystal display, and the poor orientation of liquid crystal. (Operation gestalt 7) And it is the case where the 
capacity component between each wiring and a pixel electrode reduces more the effect of the cross talk given to 
a display, and obtains a good display. In addition, it is the case where it considers as highly transparent ****** 
between layers to the sensitization agent used for said photosensitive transparence acrylic resin by exposing all 
over a substrate and making an unnecessary sensitization agent react thoroughly, after exposure and 
development of an interlayer insulation film. 

[01 14] Drawing 9 is the top view showing the configuration of the 1 -pixel part of the active-matrix substrate in 
the transparency mold liquid crystal display of the operation gestalt 7 of this invention. 

[01 15] In drawing 9 , two or more pixel electrodes 51 are formed in the active-matrix substrate in the shape of a 
matrix, and it passes along the perimeter of these pixel electrodes 51 in it, and each gate signal wiring 52 and the 
source signal wiring 53 are formed in it so that a rectangular difference may be carried out mutually. The part 
overlaps such gate signal wiring 52 and source signal wiring 53 with the periphery part of the pixel electrode 51. 
Moreover, in a part for the intersection of such gate signal wiring 52 and source signal wiring 53, TFT54 as a 
switching element connected to the pixel electrode 51 is formed. The gate signal wiring 52 is connected to this 
gate electrode of TFT54, and actuation control of TFT54 is carried out by the signal inputted into a gate 
electrode. Moreover, the source signal wiring 53 is connected to the source electrode of TFT54, and a data signal 
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is inputted into the source eiectrode of TFT54. Furthermore, the drain e.ectrode of TFT 54 ,s connec ed ^ one 
e.ectrode 55a of addition capacity through the connection wiring 55 while connecting w.th the p.xel e.ectrode 5 
tough a contact hole 56 at connection wiring 55 pan. The e.ectrode 57 of another side of th.s add.ton capacty 
is connected to common wiring. Two or more minute impressions 58 which have the lens effectveness of 
condensing nature are formed in the field of the pixel electrode 51 . 

[01 1 6] Drawing 10 is a C-C' sectional view of active-matrix machine ** in the transparency mold l.qu.d crystal 

[OmTln' dS^ '. 0" the transparence insulation substrate 61 , the gate e.ectrode 62 connected to the gate 
signal wiring 52 of drawing 9 is formed, a it top is covered and gate dielectric film 63 is formed^ The semi- 
conductor layer 64 is formed so that it may superimpose on the gate electrode 62 on it. and the channel 
protective layer 65 is formed on the center section. Where the both ends of this channel protective layer 65 and 
a part of semi-conductor .ayer 64 are divided on a bonnet and the channe. protective layer 65 the n + S, fcyer 
used as source electrode 66a and drain electrode 66b is prepared. On the edge of source e.ectrode 66a wh.ch s 
one n + Si .ayer. transparence electric conduction film 67a and metal layer 67b are prepared and ,t has become the 
source signal wiring 53 of two-layer structure. Moreover, on the edge of drain electrode 66b wh.ch .s *. n + S. 
layer of another side, transparence electric conduction film 67a' and metal layer 67b are prepared and 
transparence electric conduction film 67a" is extended, and it is the connection wir.ng 55 connected to .on. 
electrode 55a of addition capacity while it connects drain e.ectrode 66b and the p.xel e.ectrode 51. Furthermore 
the upper part of TFT54, the gate signal wiring 52 and the source signa. wiring 53. and the connection w.nng 55 ,s 
covered, and the interlayer insulation film 68 which consists of transparence acrylic resin w.th the h.gh 
transparency which a sensitization part disso.ves in a developer (photosensitive transparence acryhc res.n) ,s 

On this interlayer insulation film 68. the transparence electric conduction film used as the pixel e.ectrode 
51 is prepared, and 67d [ of transparence e.ectric conduction fi.m J which is the connection w.nng 55 connects 
with drain e.ectrode 66b of TFT54 through the contact ho.e 66 which pierces through an .nterlayer .nsu.at.on fi m 
68. Moreover, the minute impression 58 which has the .ens effectiveness of condensing nature and wh.ch .s not 
penetrated is formed in the front face of an interlayer insulation film 68. 

[0119] the active-matrix substrate of this operation gestalt 7 being constituted as mentioned above, and 
manufacturing as follows — coming out — last ** 

[01 20] First, on the transparence insulation substrates 61 . such as a glass substrate, sequent.a. membrane 
formation is carried out and the n + Si layer used as the channel protective coat 65 which cons.sts of he gate 
dielectric film 63 of the multilayer or monolayer which consists of the gate electrode 62 wh.ch cons.sts of Ta. 
alum^m. Mo. W, Or. etc.. SiNx, Si02. Ta 205. etc.. the semi-conductor fi.m (i-Si) 64 SiNX. Ta 205. etc source 
electrode 66a. and drain electrode 66b is formed, furthermore - the source - signal w.nng - 53 and 
connection - wiring - 55 - constituting - transparence - e.ectric conduction - the film - 67 - ■ « . 67 
- a - • - and - Ta - aluminum - MoW - Cr - etc. - becoming - a metal membrane - 67 - b 67 
b - ' - a spatter - sequential membrane formation - carrying out - a predetermined conf.gurat.on 
patterning - carrying out . a book - operation - a gestalt - seven - also setting - the source - s.gnal 
wiring __ 53 - constituting - a metal membrane - 67 - b - 67 - b - ' - transparence - electnc 
conduction - the film - 67 - a - 67 - a - ' - it is - 1T0 - the fi.m - two-layer - structure - ~ - 
having carried out . Even if a deficit is in metal membrane 67b which constitutes the source s.gnal w.nng 53, and 
67b". since the ITO film connects electrically, there will be an advantage that an open circuit of the source s.gnal 
wiring 53 can be lessened in this configuration. 

[0121] Furthermore, on it, by the spin applying method, the photosensitive acrylic resin as an .nterlayer .nsu.at.on 
film 68 is formed so that it may become 3-micrometer thickness for example, after hardemng. To th.s 
photosensitive acrylic resin, it exposes according to a desired pattern, and further, an exposure exposure .s 
carried out and a deve.opment is carried out to a short time, the minute impression 58. etc. w.th an acryhc 
solution. Only the part exposed by this is etched with an alkaline solution, and a contact hole 56. the m.nute 
impression 58, etc. which penetrate an interlayer insulation film 68 are formed. 

[0122] Then, transparence e.ectric conduction **** used as the pixel electrode 51 is formed by the spatter on 
****** 68 between these layers, and a contact hole 56. and patterning of this is carried out. By th.s. the p.xel 



17 



,' . A. a.1 will be connected with drain electrode 66b of TFT54, end transparence electric conduction film 67a' 
"ir^Ton", Me 56 which pierces through ,n interlayer insulation film 66. Thus, trie act,ve- 

2 Z *ZZ dipper the base polymer of .his photosensitive transparence acrylic ream ,s a po ymer of 

math acid and glycidyl methacryla.e. and the interlayar insulation fi.m 68 of th,s operabpn gestalt 7 

£££££ V- ~ of One interiayer insulation film 68 by the photosensitive high _nce acrykc 

a Zl the solution containing a photosensitive transparence acrylic material I*, a a.nes of usual 
TZ^lZ^^Z,, in order of pre baking, pattern exposure, alkali development and pure-water 
Jlahir™ sltion which contained photosensitive transparence acrylic reain for th. interiayer 

washing. That 3-micrometer thickness after hardening by the ap,n applying 

'"1 d°AsT„ * *Tkn as a^i Z it is desirable to .pp. 4.5 micrometers or more, in this case, th.. 

f Iclitt 29 OOP rappld by the spin rotationai frequency 900 - HOOrpm. By dping so. a pixel electrode ,a 

ml fluT IZ TaZ^ZZ hire is lost the poor orientation of lipoid crystal is centred, and 
made flush, a level ditte es c and ^ soh , ent „f photosensitive 

J ™, k ™ 7~ JI7-^— . «. a — •- ia-« a a»a — — « 

[0^7fu~.. the deveiop.r which remained in the aubatrate front face with pure water Is washed. Thus. 
^ ce it ca^ol by the spin applying method, even if photosensitive transparence acrylic resin ,a severe 
IromeTrs thTckness. it can form thickness in homogeneity easily by choosing moderately the rptaf ona I speed 
7. sitter and the viscosity of photosensitive franaperenc. acrylic resin. Moreover the contact hole 

a 7,nd te taper configuration of a minute impression can acquire a loose configuration by choosing 
mode^y 1 1 Z ZZ at the time of patten, exposure, deveioper concentration. time. 

color and appear depending on the class (for example, naphthoquinone JIAJ.TO system 
e n jtlaZ Zti and amount of a sensation agent which are used for photosensitive transparence ac^kc 
esinlt dev^opment Therefore, expose all over a substrate, fire unnecessary sensibzabon agar, which is 

in te* and which is colored is made to react ^ the optical £^^"5."-. 

r * f th*. waveleneth (nm) of the transmitted light is shown in drawing 1 1 . 

^TZ?Z*?1L. is not irradiated, in the wavelength of 400nm 
Z . rXeability is improved for that the permeability pf whose was 65* to 90* or more aft. hSe opUca 

» (ha t drawing 1 1 may also show. In this case, elthough exposure is performed from the front face ot a 
ZZZ XZ ~f^ a rear face together, this processing can be ccmpl.ted in a short time, and 
it ran contribute to improvement in an equipment throughput. 

I J C a substrate is heated and resin is stiffened by crossing reaction. That „ order t» stiffen res.n. 
a ubstrat. is installed on a hot plate or in clean oven, and it heat, at about 200 degrees 0. 
fO 29 its b us ng transparence sensitization resin, without passing through etching like before, and a resist 
l~;'roc y esa, only at 2 times of photograph processes, th. contact hoie 56 and the minute impression 58 
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which pierce through the interlayer insulation film 68 tor connecting an interlayer insulation film 68. and the pixel 
electrode and the drain electrode of a switching element formed on this interlayer insulation film 68 can be 
formed, and a production process is simplified, the thickness of the photosensitive transparence acrylic resin at 
this time chooses suitably the viscosity of a resin solution, and the rotational speed of the spin coater at the time 
of spin spreading — 0.05micrometer et al. — it can form in the thickness (in the case of this operation gestalt 7, 
if 3 micrometers and thickness become thick, light transmittance will fall and color only that part) for which it is 
needed to 1 0 micrometers at homogeneity. 

[0130] Furthermore, ITO is formed on this photosensitive transparence acrylic resin by sputtering at 500-1 500A 
thickness, patterning is performed, and the pixel electrode 51 is formed. The drug solution which can prevent 
trespass of the drug solution from the surface clearance between this ITO film, and will be used for exfoliat.on 
liquid if the thickness of the ITO film which is this pixel electrode 51 is 500A or more (effectiveness was acquired 
although swelling of the resin produced by>. such as dimethyl sulfoxide, is controlled.) By the above manufacture 
approach, the active-matrix substrate of this operation gestalt 7 is producible. 

[0131] Therefore, also in this operation gestalt 7, a liquid crystal display with the bright high numerical aperture of 
the high light transmittance used as a part for pixel opening is realizable with existence of an interlayer insulation 
film 68 except a source signal-line and gate signal line part part. Moreover, it becomes still brighter according to 
the condensing effectiveness of the minute impression 58. 

[0132] Moreover, flush-ization can be attained by existence of an interlayer insulation film 68. lower layer wiring 
and the effect of the level difference by the switching element can be lost, the open circuit by the side of the 
drain of the pixel electrode which had happened in the level difference section can be lost conventionally, and a 
defective pixel can be decreased. Moreover, the poor orientation of the liquid crystal by this level difference can 
be prevented. Furthermore, since it insulates on both sides of the interlayer insulation film 68 in between between 
the source signal wiring 53 and the pixel electrode 51, the defective picture element by the electric leak between 
the source signal wiring 53 produced conventionally and the pixel electrode 51 will also decrease. 
[0133] Furthermore, the membrane formation which was required to form an interlayer insulation film 68 
conventionally, the pattern formation process by the photoresist, an etching process, a resist exfoliation process, 
and a washing process can form only with a resin formation process in this operation gestalt 7. and a product.on 
process is simplified. 

[0134] In addition, in this example 7, although two or more minute impressions 58 which have the lens 
effectiveness of condensing nature in the pixel electrode 51 were formed, a minute impression with the light- 
scattering effectiveness to which replace with in this minute impression 58. or give an impression (level 
difference) to pixel electrode 51 pan with the minute impression 58 at the orientation film 59, and the orientation 
of the liquid crystal is made to carry out in the predetermined many directions may be prepared. You may be 
polygons, such as a rectangle, although [ this example 7 ] the minute impression 58 is circular. 
[0135] (Operation gestalt 8) This operation gestalt 8 is the case where the adhesion between the interlayer 
insulation film 68 in the above-mentioned operation gestalt 7 and its substrate film is raised. 
[0136] Although adhesion with the photosensitive transparence acrylic resin used as an interlayer insulation film 
68 depending on the ingredient of the substrate film may not be good in this case, as substrate film on the front 
face of a substrate before spreading of the photosensitive transparence acrylic resin in the above-mentioned 
operation gestalt 7 of drawing 9 Gate dielectric film 63, the channel protective coat 65, source electrode 66a, 
drain electrode 66b, On the front face of transparence electric conduction film 67a. 67a and metal membrane 67b, 
and 67b', ultraviolet radiation is irradiated in an oxygen ambient atmosphere using M mold mercury lamp (860W), 
the front face is damaged, and the interlayer insulation film 68 by photosensitive transparence acrylic resin is 
formed on the devastated front face after that. Other formation processes produce a active-matrix substrate by 
the same approach as the above-mentioned operation gestalt 7. In order that the adhesion between the substrate 
film and the photosensitive transparence acrylic resin whose front face was ruined may improve by this format.on 
approach, when a drug solution (for example, mixed liquor of the hydrochloric acid which etches ITO, and ferric 
chloride etc.) of a certain kind invades into the interface of the substrate film and the interlayer insulation film 68 
by photosensitive transparence acrylic resin, for example, the conventional problem that film peeling takes place 
among these film is lost. 

[0137] Thus, by irradiating ultraviolet radiation on the substrate front face before forming an interlayer insulation 
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film 68. the adhesion between an interior insulabon film 68 end its substrate film can improve, and , stable 
device can be realized to the processing in a prpoess. m6mbranes are formed the interiayer 

acryiic rosin in the a bove-menboned operahon , «. ^t 7 of g ^ _ 

front face 0, an integer insulabon film 68 up tp JO 0 5000A » knese g ^ ^ 

. para,,,, p,ate mold plasma ^ ^ of RF impr lion time amount , 2 0sec. and the 

300sccm. the temperature pf 70 degreee C. and 0,0 c ^ ^ ^ ^ ^ ^ 

irrr^^rn^. di^e « and * - w - ^ ^ , ». 

|0 1 4Uj then, tne thickness, performing patterning, and forming the p.xel 

:':r- bv processing, the adhesion of ^^Z^^l^ Z^U. 
photosensitive transparence acryl.c ream whose front fao n,a n, ^ ^ ^ 

end evon if it impressed One superset w™ ** bm of cub sfrpU « ^ ^ ^ 

f„m. the above , - as £,^~£^^U»r«. — - <~ *- — «— 

acqu.red. end s.noe film decrease or pn b „ omes , di „ tey top problem at the thickness of the 

5000A. dispersion becomes large oo ^ ^^L ^LLZe^ dry etching system wee not 

capecity component between each w,nng an U ^ vlsuall2 ,tion can be attained. And the 
g ood disp,ay ^ \~from prepaHng the minute impression which 

hlT ^f— 7c— g Iture. or a minute impression with the light-scatteHng effectiveness 

using a level difference. U( ^mrf- flat the fact that the orientation turbulence of liquid 

Wi T ,os t that contrast became large ft is 
cn^al was lost "J «f *° d * » ' ° ^ „ ^ cited as . reason this extensive visualization is 

T • vr ' " :Z\:::^17^TZ7:^ZL« was getOng worse by this was els. able to 
^rriTtld^rer ^larwide-field-pf-view was able to be attained. Especially, in Ore cose 
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addition capacity is the gate signal wiring 22 of the adjoining pixel is acquired. This case is shown in the liquid 
crystal display (however, not shown [ a minute impression ]) of drawing 12 and the Cs-on-Gate method of 
drawing 13 . This Cs-on-Gate method is a method which forms the auxiliary capacity Cs for the gate electrode 
wiring 22 and the pixel electrode 21 of just before or a degree in piles. As for the pixel electrode 21. at this time, 
it is desirable not to put a few on the self-stage gate, and to put on just before or the next gate greatly. Also in 
this case, the minute impression which has the lens effectiveness of condensing nature, or the minute impression 
which an impression is given [ impression ] to a pixel electrode and makes the orientation of the liquid crystal 
carry out in the predetermined many directions can be prepared. 

[0145] Moreover, although the thing in which the contact hole which pierces through this interlayer insulation film 
and reaches connection wiring was formed is used with each above-mentioned operation gestalten 1-9 while 
carrying out patterning of this and forming an interlayer insulation film, after applying highly transparent 
photosensitive transparence acrylic resin by the spin applying method (Not only the spin applying method but 
other the applying methods (between the roll to which irregularity was attached, and a belt, a spreading side is 
made into a roll side and it lets the substrate section pass.), for example, low RUKO ** method) the thickness 
applied with extent of this irregularity is determined — and the slot coat method (it lets the substrate section 
pass under a delivery.) the thickness applied by the width of face of this delivery is determined, it is — even if — 
the effectiveness of this invention can be done so. 

[0146] Furthermore, although ultraviolet radiation is used and there is usually a luminescence bright line spectrum 
of i line (365nm). h line (405nm), and g line (436nm) in ultraviolet radiation with each above-mentioned operation 
gestalten 7 and 8, the ultraviolet radiation of strongest i line (365nm) short wavelength of energy is used. Optical 
irradiation time can be shortened by this, the decolorization effectiveness of the operation gestalt 7 is also high, 
and the effectiveness which damages the front face of the operation gestalt 8 is also high. 
[01 47] Furthermore, the condition of having seen the situation at the time of experimenting the number of the 
above-mentioned minute impressions as 64 pieces from eight pieces under the microscope is shown in drawing 
16 . In this case, it is experimenting by changing the 2 pixels of the number of minute impressions (the half-tone- 
dot-meshing section showing) at a time. 

[0148] . 
[Effect of the Invention] As mentioned above, according to this invention, by preparing an interlayer .nsulation film, 
each wiring and a pixel electrode can be made to overlap, and while improving the rate of a frontage, the poor 
orientation of liquid crystal can be controlled. Since this ********** consists of an organic thin film, ******** is 
low compared with an inorganic thin film, and since thickness is also made thickly easily, the capacity between 
each wiring and a pixel electrode can be reduced. Therefore, the feed through of the write-in electrical potential 
difference to a picture element and dispersion of a production process which can reduce the vertical cross talk 
resulting from the capacity between source signal wiring and a pixel electrode, and originate in the capacity 
between a pixel electrode and gate signal wiring can be reduced. 

[0149] Moreover, this interlayer insulation film can apply photosensitive organic thin films, such as acrylic resin, 
by the applying method, they can carry out patterning by exposure and development, and the organic thin film of 
the thickness of several micrometers can be obtained with sufficient productivity. For this reason, the high 
transparency mold liquid crystal display of a numerical aperture can be realized, without increasing a production 
cost substantially. Moreover, even if it carries out the laminating of the organic thin film, it carries out patterning 
according to the etching process after forming a photoresist on it and it forms, the high transparency mold liquid 
crystal display of a numerical aperture can be obtained similarly. When the resin which is the ingredient of an 
interlayer insulation film is coloring, it can consider as a transparency mold liquid crystal display good also about a 
foreground color by carrying out the rarefaction of the resin by optical or chemical decolorization processing after 
patterning. 

[0150] Furthermore, connection wiring which connects the another side electrode and pixel electrode of TFT can 
improve a numerical aperture further by forming using the transparence electric conduction film. This 
transparence electric conduction film can form source signal wiring simultaneously as two-layer structure, and if 
source signal wiring is made into two-layer structure, it can prevent an open circuit of source signal wiring. 
[0151] Furthermore, by forming in the upper part of addition capacity wiring or scan wiring, it is shaded by part for 
an addition part by volume, and the optical leakage of the contact hole which pierces through an interlayer 

-21 - 



insulation film can improve a contrast ratio. .... . 

[01 52] Furthermore, if a metal nitride layer is formed in the lower part of the contact hole wh.ch p.erces through 
an interlayer insulation film, adhesion of an interlayer insulation film and its substrate film can be made good, and 
it can consider as a stable transparency mold liquid crystal display to the processing in a manufacture P^ess 
[0153] If a pixel electrode and 1 micrometers or more of source signal wiring are made to overlap, wh.le being able 
to improve a numerical aperture common, the process tolerance is also good. Moreover, if thickness of an 
interlayer insulation film is carried out more than 1.5 micrometer (preferably 2.0 micrometers), even ,f ,t makes a 
pixel electrode and 1 micrometers or more of source signal wiring overlap, capacity between source signal wiring 
and a pixel electrode can be made sufficiently small, and a good display can be obtained. 

[0154] Furthermore, since the capacity between a source electrode and a pixel electrode is small enough when 
the capacity factor expressed with the above-mentioned formula (1) is made into 10% or less, there is 
effectiveness of reduction of a vertical cross talk further. 

[01 55] Furthermore, if it drives by reversing the polarity of the data signal supplied from source s.gnal wiring for 
every 1 gate-signal wiring, generating of a vertical cross talk can be controlled further. . r . . 

[01 56] Furthermore, a good display is obtained, even when what [ not only ] has the configuration of each p.xel 
electrode close to a square but each pixel electrode is arranged for a vertical stripe and the side parallel to 
source signal wiring makes the configuration of each pixel electrode a long rectangle compared with the side 
parallel to gate signal wiring. Therefore, also in the large-sized liquid crystal display used for a notebook mold 
personal computer etc.. there is no vertical cross talk and a transparency mold liquid crystal d.splay with a h.gh 
numerical aperture can be realized. 

[0157] Furthermore, since flattening becomes possible with the interlayer insulation film with comparat,vely thick 
thickness used for this invention, conventionally, the open circuit by the side of the drain of the pixel electrode 
which had happened in the level difference section by that lower layer wiring etc. can lose the effect by the level 
difference and the poor orientation by this unnecessary level difference can be prevented. Moreover, since signal 
wiring and pixel inter-electrode insulate on both sides of an interlayer insulation film, the defective picture 
element by signal wiring and pixel inter-electrode electric leak decreases extremely, improvement in a 
manufacture yield is attained and reduction in a manufacturing cost is also attained. Furthermore s.nce the 
membrane formation which was required in order to form an interlayer insulation film conventionally the pattern 
formation process by the photoresist, etching, resist exfoliation, and a washing process can form only with a resin 
formation process in this invention, shortening and simplification of a production process can be attained and 
reduction in a manufacturing cost can also be aimed at. 

[01 58] Furthermore, after exposure and development of an interlayer insulation film, to the sensitization agent 
used for said photosensitive transparence acrylic resin, it can expose all over a substrate and can consider as a 
more highly transparent interlayer insulation film by making an unnecessary sensitization agent react thoroughly. 
[0159] Furthermore, by irradiating ultraviolet radiation on the substrate front face before forming an interlayer 
insulation film, the adhesion between an interlayer insulation film and its substrate film can be raised, and a stable 
device can be realized to the processing in a process. 

[01 60] Furthermore, before forming a pixel electrode material on an interlayer insulation film, by ashing that front 
face by the oxygen plasma, the adhesion between this interlayer insulation film and the pixel electrode material 
formed on it can be raised, and a more stable device can be realized to the processing in a process. 
[0161] Furthermore, if the thickness of a pixel electrode is 500A or more, trespass of the drug solution from a film 
surface clearance can be prevented, and swelling of the resin produced with the drug solution used for exfoliation 

liquid can be controlled. . 
[0162] Furthermore, since the numerical aperture of a display can be raised, the brightness can also be raised, 
R1TAZESHON can be made small, an angle of visibility can be made large, without worsening contrast, and great 
wide-field-of-view cornification can be attained. Moreover, brightness and/or an angle of visibility can be further 
raised by two or more minute impressions established in the pixel. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the ongmal preosely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Brief Description of the Drawings] . 
Rawing 1] It is the top view showing the configuration of the 1 -pixel part of the active-matnx substrate m the 
transparency mold liquid crystal display of the operation gestalt 1 of the transparence from a book. 
rDrawing 2 ] It is the A-* sectional view of the active-matrix substrate in the transparency mold l.qu.d crystal 

display of drawing 1 . , . 

rDra win g 3] It is the top view showing the configuration of the 1 -pixel part of the acf ve-matnx substrate m the 

transparency mold liquid crystal display of the operation gestalt 3 of this invenfon. 

r Draw in g 4] It is the B-B' sectional view of the active-matrix substrate in the transparency mold l.qu.d crystal 

^I^Io^ctive-matrix substrates in the transparency mold liquid crystal display of the embodiment 4 of 
this invention — it is a sectional view. 

Rawing 61 It is drawing showing the relation of the charging rate difference of l.qu.d crystal and capac.ty factor 
in the transparency mold liquid crystal display of the embodiments 5 and 6 of this invention, and the conventual 
liquid crystal display. 

Rawing 7] a is the wave form chart of the data signal in 1 H reversal of the embod.ments 5 and 6 of th.s 
invention, and b is the wave form chart of the data signal in the conventional field reversal. 

Rawing 81 It is drawing showing the relation of the capacity factor of liquid crysta. and overlap w.dth of face m 
penetrated type ************** of the embodiment 5 of this invention. 

Rawing 9] It is the top view showing the configuration of the 1 -pixel part of the active-matrix substrate in the 
transparency mold liquid crystal display of the operation gestalt 7 of this invent.on. 

Rawing 10] It is the C-C sectional view of the active-matrix substrate in the transparency mold l.qu.d crystal 

display of drawing 9 . . 

[Drawing 11] In the transparency mold liquid crystal display of the operation gestalt 7 of th.s myent.on .t .s 
drawing showing change of the permeability before and behind the exposure to the wavelength (nm) of the 
transmitted light of acrylic resin. 

drawing 12] It is the circuit diagram showing the configuration of the liquid crystal d.splay of a Cs-on Gate 

rD^ng 13] It is the top view showing the configuration of the 1 -pixel part of active-matrix machine ** at the 
time of applying the configuration of the operation gestalt 3 of this invention to the liquid crystal display of 

ToZZlu] It is the circuit diagram showing the configuration of the conventional liquid crystal display equipped 

with the active-matrix substrate. „„« ta i 
drawing 15] It is the sectional view of the TFT part of active-matrix machine ** in the convent.onal l.qu.d crystal 

display. . , . , , 

Rawing 16] The number of the minute impressions in the liquid crystal display of this .nvent.cn .. the enlarged 

drawing of a display showing eight pieces to 64 cases. 

[Description of Notations] 

6 Common Wiring for Addition Capacity 

21 51 Pixel electrode 

22 52 Gate signal wiring 

23 53 Source signal wiring 
24,54 TFT 

-23 - 



25 55 Connection wiring 

26, 26A, 26B, 56 Contact hole 

31 61 Transparence insulation substrate 

32 62 Gate electrode 
36a, 66a Source electrode 
36b, 66b Drain electrode 

37a, 37a*, 67a, 67a' Transparence electric conduction film 
37b, 37b', 67b, 67b' Metal layer 

38 68 Interlayer insulation film 
41 Metal Nitride Layer 

28, 29, 58 Minute impression 

39 59 Orientation film 



[Translation done.] 
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[If ** 1 4 ] tftiE£fiBSii«tc;©£*S£t«£ bfcr- 

[it** 1 5 1 ssLtK, mmoxj •yfsym** 

saE«ttfc«iR*ixfc«EISU8J:tf» y^>9 

imxm 5 1 ° msmnttmmoiT 9 v ^m<ommtm * 9 y *->k *s«t tf> i «R©«/h< 

* 1 *fcf44lE«o?@iaS!^aS^S. 3H^©*3i««K^o-*m«K:WI*iT.fcfll*B«* 
[Bf*9l0] tfrfE^** f+JB^»B2 «fc a*o**-f 

[IS*iSl 1] m^i"?9 h^-/vcoT^l-, fiUIE <l^>fyf^*?, ££I2i6l* fi*B»*s J:tf«RB 

*vfc»**4*fcl4i0IBtt©ajaS!JKfi«*«lt. *y/H»Ji£$J8SU!:m> rH«:«**JJ:tm«U-c« 

[»#Bl2l TfBSC (1) -e*$n«Sfilt* s , 1 . rajfeakKfcJKriE't-Si^fcWimiMWRSrKv^tt^a 

§ftifc=Csd/ (Csd+Cls+Cs) ••• (1) ttBIWf6ftK±#J:tf=»i'4 r * 

HU Csdl±K*«Bi«^««i:©IKI©*»fflSr* R«»b4*B»«aifr, *ft< fc fc*aaa»*JJ:t«t* 



/ 

[IB** 1 1 *3HB»i«-HB*©MMKfi»fc*4' 
ASHE*, «#BE«*SJ:t/Sa»E 

[fi*«3] wiB«/h<i9f*tt, itriaiS5Hms»-<tf 



3 

in^jg i 8 1 atfias mmmvuftts 4 , 

-C £S£B5K:«#fc1?3H!**i 5 4fcf4i 7ffi«© 

1 9 1 swE«*ttai8T ? y /HJ^©^-^ 

#S?aia3WW**tf»**l 7 47U41 81E«S©i§i&IE 

2 o ] *aa**sa»3t«« 4 o o ~ s o o 

/H»JBI%fflv^-CJillI«MI*r»*#-*ll**l 7-1 9 
If»*^ 2 1] 1.5m m£Jl±©l&J¥ T?MlEi&3&tt3§ 

[if 2 2 ] iwafcfcttawT * y ^jtB/wsw© 

|H»6ttlt*fl*J$ft« *«*tt»WT^ y/VtttfllcD^ffitC 
#LTltt:/9X^fc4SKfla&a«:tT5HI#*l 5~ 

Jf!Sr 1 0 0 0~5 0 o o*v^^. hn— -McffiHBH" 
*JS2 3fS«©@iIM?£.B.*^S«©Si3i#&o 
[ff#JS2 5 ] mJfEpii§iim®©BIW£ 5 0 0 

i^*«2 6 ] mim&&wr>> y ^vwas*, 

jgg^O. 1~1. Omol%©fl>7^Wyt= 

£TI2j&1-5ff l 7~2 3©5*>»'^i*Hi>K:lE«toa 

[000 ll 

^1/^3 v§£fi& ¥<D*f4 x^H U:?tJfl!$*u 
TK^Ifittilifyy^^ (EATTFTfc^ 

Sis it;*©«3ft*lfeCBB-t- 3. 
[0 0 0 21 

[^©ftftj] mi 4(4, 7^T-f7-?|- y *;*g^£ 
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[0003] mi 4i;:*3^-t* :©7^f^^fy^ 
*S«fcfi. $$c©iiJ3tmiii h y 
;h/C*5?K ^ ©warns lfctt* ^-fyfv^tfc 
5TFT2tf^£*vC«HtMVCVV5. :©TFT2 

©y- h«ffifctt*aaE«ii u-c©y- h#-g-S2^3^ 
%r * iv, y- h mttfc a* $ y- «toT 

TFT2*S»»IW»*ih/*. 4fc, TFT2©y-^l 

o T F T 2 (DiEKjBtl-x TFT 2 5r^LT7 f — ^ 

«-§-iSWHmSI 1 t-A2> $*t3o &y- hft-i-E^ 3 t 
y 4 i: f4, -^by^^^^iayu^ixfciii* 
«©i<DjiH§rji9, svicK£3irt-s4 5fcRttfc*v 

t^5, TFT2©KWvtSBIil®l 
*54WJPSS5tc^$Jx-C*s?), w©#JP^*5© 

[0004] 015 (4^©jKS*^B»-*i«t2>T^ 
7- y **£;&©TFTgB#©»rSI2n?;fc5. 
[0 0 0 5] B 1 5 K^T, l l -t 

!o ic, 014 ©y- h<g#e£ 3 K«8R*axfcy- 

at5it) ! KH'>'SSl 6 b i&5n + S iJf2SJ£j&£ 
Kit. Hl40y-^fi*E«4t<i:54Wll7a# 

±(C(4, Kwf V®®1 6 b fcH^tSffil t&fflfcirZ) 
&mJ5l 7biS^$HT^5. ^tub©TF 
T2, y-h«-wa»3*JJ:tfy-^flt«B»4±ttSr 
«o-CJHHWftW!ll 8*s»*$*vcv^S. 
[0 0 0 6] ^ ©SW*fe^ 1 8 ©±(U4, H*^® 1 

mUMl 8*M< =*^f? h*-/H 9Sr^UT. TF 
T2©FWytil 6 b £&i^Lfc&JRJll 7btg! 

40 [0007] ^©45^, y-hm€-ffi^3*3j;TJ ? y- 
^« ^-ss^4 1 . mmmm 1 iftaawwmaifcoMK 

glia^gdSi 8#7&&£*vc^5©-e, #BS«3, 4lc 
jst UTW^m® i tr*- r. i: is-e# 

5. w0 4 5 4«3ttt:. 5 8-1 7 2 6 8 

5^S^^^$ix-C*5?), ;Jx(:<toTS^gI 
©MP*Sr(6]±$-*5-t* s '^^5 i: * t;:: ' #^^3, 

[000 8] ±iSJf RfliS&i:J8l l 8 t L-H4, tJf*. 
so ->y =>y (S i N) ftif©«M«K*CVDft*fflV^-CBi 



5 

[0 0 0 9] MP^5r(6]±$-&5^i-*^a 

©flSSA-tpWi bt. xm *7y y h'<*>v?4 

W 1 994J P 2 1 7fE&©7°y XAV- K *fc 
{4, LT#PI¥3 - 1 4 1 3 2 2^ 

[0 0 10] 

[^W^*LJ;5 2:-r51lS] L*»Lfc#fe, 
P^SfeitMl 8±fca«|ft|MI-Cfc5S iNx, Si 
0 2 . TaOx4JftCVDftSfcl4^<S'*itJ:9 

©T\ B#Mlfcw©±fc»j*Ufcfc#fcT**©« 

Ml-i^gftO. lMm~lmnSSOSli«$ 
;h/T$iP B ©Baip]^&£3l£i£-1-£ <^ 5 Pp^Sd s fe-ofc 0 

t.tc, mmm^-mti-^^^v 4 5 Kfti?©^*! 
Bi©M*t-.fc«9j&J8iL7M§-S\ B^m^t KWyig 

5fcJ6ic v -?*9VS*m^X7* ]»/«*— =5^*1? 
t,\ ^y^-^^tcJ; h*— ^©jJPXfcfro 

fet^^fett^^^ w©^a-> JiWHftlWIISr»*Ufc.« 
©#Mt#3tf&LTj!,£5fc«>K:> ftv^tiSillttiaitfa 

£ ai< s &.B.«*g§e© ji mmmK am $ * 

[0011] Sfc, ±fBtt*©tt**S*S11© J: 5 f-x 

1 1 ©n&jimfetttt 1 s <t , &ihs* 3 , 4 

8iiSK, CVDftS:fflV^T^bT*59, 5000t 
ft 9, UT<D (l) , (2) fc*i-J:5fcraJBa s *>o 

[0012] (1) y-*«*E*M£lB*«ffil ifc 

t-^-^j'yststittfci^, y-*{i-5§-ia$! 
4 1 £©r.a©;s*& s *# < ftoxm#aia* 

< ft 9 , «#JWIHI©rafcIB3li«ffi l fc«#3;h/t 
tj-^wticftSo r©fc«\ z<Dm&<o$&ihfcfPM£in 



[0013] z<DXo^y-M$^mm4tmmmMi 

LT» W*.tf»BB 5 F6-2 3 0 4 2 2-§-^(C{i x iy 
v«^j&^£HI?ti^;i£x-*ff-^©©'i4 

_y^3>-t 0 =.-^-ft^©J;5tc v PBjRMtrlC^ 
10 h7i'7 , ^t{c:gS?iJbfc»^ (#7-**©#£\ MS® 
ffi©?IMKtt\ 09*.»ijE#J8©lBiRfcR, G, BT*3^ 

•**T,*h4*fco-CV**. -©fc©. ±IE1 y-*7-f > 
«©^ttg:SIBSb*ifeti> 6*£*©*§-fcr±»* 
h-^"tS^{c^j*^j )0 fct©©, — ^ft*7— 

[0014] (2) mmmmi ^©piiftsrf&sjirt-s 
20 y- h« 3 1 mmmm 1 1 ©ra©^**^ 

#<^ot, TFT2£ftjm-5*l'S'^V^<a-§-(Cg 
BIT, pf^©*#ii*«E©7-f— K^/V— * 5 ^C# 
< ft 5 £ t> 5 Pp^H^feofc. 
[00 15] $?3tctt, r©J:5ft^*^SS^f4. 

W©fc«>t» luxELfcJ:5ft»Sl*l±<Ofc*©^5)5©7 p 
yXA-^-h^ »»Ait*aWi lt©ffA7-f /va 
iSfcS. L^L, r*vfetcm^-ftvt«T© (1) ~ 

30 (6) \z.m-t£?j£?$m&hotc 

[0016] (1) ^t>©^!)XAv'-h^ffA7^ 
[0017] (2) i*lfe©^yXAV-h'WPA7-f 

>vk * m&m*mi- \zm^t>^ 5 it »©Msxm* s 7c 

(3) ^tVfe.©^!; XAV- h^ffA7-f ^A$r^* 
^C^WSfcftKf -f X#*t < 4oT, 9c 
10m m~ 1 mm®SiP^-^±i^-5o 

(4) wtl/f>©7'y XA->- h-^A^^^SrfKS^ 

;v-Ag5«-{C«ASo^fc «5 Lt, Sp d p^ s 7<*§^T^5. 

(5) i^feOT'yXAi/— b-^ff^-f/uASrttft* 

smu* jtsB^to^s tc#><Dmffi&&m t ft 5 c 

[0 0 18] (6) 8IiiSii^iWlSI©^fti*i 



(5) 

7 

5 1 1 1) c»5txs#iBiiMi:-e# > a>o#iai* t mmw, 
t, «A£ft. sax*. MWHMa.tiw-'r* 

[0 0 19] 

b*K y^i':/^©**®®^ 

e> * 5 eras* it e> it*: t> © & 9 , -tor. 
[0020] »* b< *»wo»iaa«** 

LTV>5„ »*U<t4, #»"8©a«S!«ft** 

[0 0 2 1] Sfefc* »*U<«> lSBi*ffi» 5 x t£S 

[0022] «niBsra*fei^iiii«, fffKs, y 

[0 0 2 3] ttlflBJIMf&ftRtt* 3t^«J*fcttfl2*»* 
Ha^Slct 9 «HBfloaWfla8«ff*>*vc v t> J: v n. 

[0024] mmmmmmt. m*&M& 
[0025] ttriMM»*K©flWrt: i. 5» m u±x- 

[0 0 2 6] tWBSBRBIIttaMiliaK*^**®**^ 
[0 0 2 7] ItllB^V^^ h#— f*iHS*B*l* 

[0028] gfjfa^** h*— /uotsbJw, s^saa 



5 

[oo2 9] £fet^ ±es: (i) -e^sns^&ita 5 

i o%etT-efc5>©^a*b(/\ 

[oo3o] ti&iBSsstaffi^Baw^as^ T^-efc 

©^^^Wtoa©***^***^* 0 "^* 
[0 0 3 1] $ *^K©aiiS^fB*7r:ig{l©i2 

[0 0 3 2] ^PJ©aiilEfS^^*©Sijt 

^fen. mm±^s who** ytx^t-r mj * 
sm®^©-#«®'-^£fr fc ^ K ^* s ^ ,cS 

«#b»*j j:t«8»E«©±asfc> <t 9 ans 

WBEISIK**** 3 ^^ b*->K *s«tt?, 1B»C 

mm®*. '>& < t fc*£saii&*s«fctwf #sa&© 5 v> 

[0 0 3 3] Sfc. »*U<tt, #36iP§©SiBfflJfca« 
[0 0 3 4] MM9K:tt. *«W©aiiai***i«** 



It; joo 



0 

[0 0 3 5] jy^fticti, #$gejros«i£A« 

u» **-r sr*-^*^****^©— wit* 

V;/*^ ££BB&U «*B**iJ:tf»RB*ili:» '>fc 
[0 0 3 6] *38M©aiiS«ft**it«©»5S 

m-§-s£^cD 5 v>&< t t>vvr*u&»t'>* < k <>-»^ 

[0 0 3 7] #H;L<tt, *^PJ<0SjiS^* 

[0 0 3 8] $?>{-x #£L<ti, 43S91®3iB3!iKA 

!)i/-K0it?y^-T'fc9, aiJtJBi L"C-f7 
[0 0 3 9] ££>tc:, $f£L<«\ #3g?HcDj§i©§}?£A 



00-800 nm-C9 0 hEA±-?fc3^£;&3§ 
[0 0 4 0] Sbt^ »*L<«, *£H0>3ia£;££ 

[0041] £ hK. »^ t < «v *»9]©8iis«A 

io [004 2]$ hK. & * L< fi, *«MOj8iaa«iB 

[0 0 4 3] S^K* »*L<fi, *%9l<a3iB£ffiA 

«ia<0MJ5§rl 0 0 0~5 0 OOtV^ Hp — ASiffiiJ 

[0 0 4 4] Sfcfc* »*L<tt, 438B!i0>3iB3!iKA 
**3611©iKa*jfefc*s^-C, B«ffi1lroKJ*Sr 5 0 0 

[0 0 4 5] Sklc. »^b<fi. *38B8®aifi9iKA 

*O*S^0. 1~1. 0mol%©fh7^f^ ' 

[0 0 4 6] ±B*MMcJ:!K EiT, *©flUBfctt«1- 
[0 0 4 7] *38WlC*JV^f±» ^-fyfV/*^ * 

sett. m#iaiSs*j«):t^i^Ei^cD±a^«raite^)iSA s 

30 RWbJi, ««>±lcmiWKtt&tbT, JBPQIfilidBK 
BT«Bi45i*fc«AOElRl^A^«HW^rtBi:*S. t 

[004 8] BIB«6«Klw*3fc*fc»4*«a*r 
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5. 

[0 0 4 9] ^-f y^V^**-©*3£®ffiEl*© 

<fe#mffi WEEKS* L,TW5R®ffiSrS8&"*"5 J: 5 K 

&l:ffi£3:R< 3 9 h * — A'fc if iw J: 5 WMtU % 

[oo5o] r ojen&SJRtt* r * u /u*»ai* t*© 

o*»#««s*SttJ:<#e>^*. 
[0 0 5 1] *lRH6IWIto*m-e*)5«WB* l *fe 

[0 0 5 2] pjS«@t#iai^i:Sr 1 y m£U: 

[0 0 5 3] $ bK. JiMI6IMfi[©BWtSr 1 • 5 m m£l 

[0 0 5 4] TFTOtt*««i:W*««i:SrSae-t-5 
[0 0 5 5] ®WI&jl$&«:ir 

[0 0 5 6] »M*ft»»Srjr< =^** 

[0 0 5 7] $fetC ±IE« (1) -ca**!/***** 
1 0%EJIT If-SI-a^iSl^li^fffl^* 

[0 0 5 8] $ fefc, ±8B#$6SH«:aUB1-*i<tf» #B# 

fti < ©gg$#t-<}:3S^©f£ ! SP£'fc< UTA#4« 
[0 0 5 9] '(f^-g£^b^$ix57 r -^m# 
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[0 0 6 0] $ 6>fc, *»WK:fflv x fcM*ttBWo»v^ 

£ l, jtfjMHt'fl:* Bttfc^Sfc»MU5*fc*»MME 

*M©JllHWft«tBl^lft***tT*s!). fll#E*fcl[** 
io iMo«fttt!l-^KJ:5*»ttill#*»t / >ft<ft 

fill, i^y^, us^hWfi, gfej^xm^, #38 

[0061] $ bfc. jiMiMuii©«#*sj:tf»*«. 

[006 2] $ JBWfcftKSrT&fc^affi©*** 
ffifc^3tSrRg|*i-3r.i:-C, JllHI&WBIi-toTilMi 

[0063] $ b\z. mmmmmnzwmwmttw*!& 

[0 0 6 4] Zbfc^ m$tWfc<ol&W-& 5 o o irW* 

[0 0 6 5] $t>lc, *5SKlw*JV^Tf4, Si^S®i:# 

So 

[0 0 6 6] 

[0067] mmmm d m 1 ^m<Dmm^m 



WBH-es-iiiooj 
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[0 0 6 8] 01IC*;^T, T^f-f^hDi'^SS 

lei*, mm<DffimwM2 i&^vv ?*mzmvbixx 
3, mb©y-Kg-g-ga^2 2i:y-^ff#iEa2 3 

f^^rCD— ^H5*sm^ib^2 1 &D*WDIf|5#i: *— /<— ? f^" 
LT^5. rtvboy- Mf-§-ffi&2 2 i: y— * 

re*e»2 3©ssitti$#te*sv*-c\ ®^m@2 1 £%r 

s/^V^T-t U©TFT2 4^ftfett 
T^£. :©TFT 2 4<D<?- hm@(-f±^~ Mf-f-E 

TTFT2 4asraftWW*n5. TFT2 4<Dy 

-^««K:f4y-^«-S«ai2 3«s««$ix» TFT2 
4©y-^®H(cx-^ft-§-^A^$tu5. T 
FT24oKWyig|i 1 %REtt2 5^1:3^ 
^ h*-^2 6$r^LTPf*m®2 1 tg^SHSi t 

fcjc, 8SBHBII2 5 *3rLxmm&<D-jj<DmM2 5 
a isa*$HTv^5. z.<Dmm&<o®js<owm2 71* 

*«*ttt3fJt»« (#Hlfe»fi 1 TrliRTfc-efc 5 , # 
A»-Ct>J:v*) -eBfJBR (#Hi£^fil-?f2 6 4fi) cd 

*olBHI-ek:»/«**LT*s9 » *<on-j&tite*>ht>*Kn 

fi, ^©fl»©tt/h< If^CDlgtt, Hfcfe 5 ~ 1 5 ai m 

[0069] in 2 i (Dmmmm&m^mm^&vz 

[0 0 7 0] 0 2^j3VNT, 39§£*&££3 i±tc 
0 1 ©y- hmw&2 2 tsajtsai/fcy- hmn3 2 

3 4 fett, *©**»±fc*-**/i'«fll 
S3 5^R»tfetfCV^5. -CD^^/H^JfS 5<Dffi 

3 5±?»i*hfc*l-e, y-^«S3 6 a*J±tfK 
W>tl3 6bi45a*S i JB*SK»tfetu-CV^5. 
-^©n + S iiffc5y-Xli3 6 a ©fflg|5±}C 
tt, 3BBi*mDt3 7 a i-&J£Jl3 7 b iS«»t 5>KT 2 
«*3§©y-*«-!HBi*2 3*fcoT^S. 
<Dn + S FWVII3 6 bOSSLLfctt, 

SPJ^mJg37a' t^Ii3 7b' fcjJSRftWV 3 
M*«R3 7 a' ttjifiS^T. KW^SI3 6bi 
BSf «S 2 1 £ fcttR-fS t t hlZttM®m<D-Jf<DW, 
U2 5 aR:«RStt«flHHBM2 5 iftotV^i. £b 
tft 2 4, y- Mf-5§-eH2 2*i.fcT/y — 

[0 0 7 1] IOlf B mgl3 8\Zte=>>?* 



(8) 

2 6*5 < fct>\ HEffi-?W^X$©T-/U©#Wc<l£^2 
8#W»tMxT^5. :©WW3 8J:!: 
fi, mmWM2 1 tft5SK*®8!^Kltfe*b, JBMffi 
W38«:f<3y ; !'^h*-^26^LT > &£G 
i25Tfc5lSiiK3 7a' JCfc (9TFT24CDK 
uf^®@3 6 b k&t&iStiX^Z. Jfffl&gflg 

3 8 CD^SCD^ggMjfCD^t/M i?^ 2 8 \±*:<D-m $ # 0 . 
5 M m~ 1 . O^mgStM^Tfe!)^ JSiS®4i2 
1 £;*M>ecD±-eBEfaJg£3 9isspfflK:4*J: 5 fcJB/fc* 

*.Zb#KK.X.oXtii* ii^©®^®Bi*s«tt^Baifiil^3 
9 <D J* $ TlitK/h < * 2 8 iC £ 5 DDOdSftlR $ tvt % 

m~l. 0 /z mm^-efctufi, T^bcDftfcAftLT 

[0072] u±<d£ o^nmrminTtT*-?-? 

20 [00 7 3] *1\ ^9^WR*^©aW«IW4**3 
1±(C, y-Ffg3 2, y-H6«K3 3, 
3 4, ^^^/^Sie3 5, V—*WM3 6 
U4>WM3 6 biJiSn^S iSSrJW^ISL'C^ 

h y ^ ^StEcoKjt^&i: W*K LXfT 5rt 
5 0 JJtk:, y-^«*ia(l2 3*sJ;a«»BKEll2 5«r 
«^-T5SBJ^«Jg3 7a, 37a' fc«tt/^«S 3 7 
b, 3 7b' Sr, ^/"«s'^tfeK:J:9««waRU"CglfJ&» 

30 [0 0 7 4] ££>lc, -tco±{c:, SM^coiSi''#»^Jg 
*»b*5SraiteS!M3 8 t Lt> «*tt©7? y/vfjg 

*t> h*;— /V2 6itC 5000ms ec s ^[/h< ##-2 
8l:i00~500msec K*ti"5 <t 5 \Z.m% L, * 

^•2 8^^$tv5i£«w^5. 

^i? h*:-/V2 6*5J:tf»/h< l?^2 8ffl©117* h 
•v^^-e^/h<(3c^-2 8ffl©f|^NFra 100~500m 
secfcJtS^L, -?:C0^, =^^f*-/V2 6ffl 

so [0 0 7 5] ®*®ffi2 1 fcfc5«9i*tSKS: 
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9 IBfgmSS 2 1 fi> JSPSIAMS 38&fr<=^**b* 
-/V2 6^tt> TFT24©KWyiffi36bt 

#/h< 1^2 8±-CEl6l©3 9c0^ffi/i5^ffii-4 
5«fc5fcEl6Mg3 9«r»*i"*. ^W«t5!-bT, #H 
«9»tt 1 ©T * x ^ ^ by * *X«*r»i61-3 - 1 * 5 

[0 0 7 6] Lfc#oT, iOJ:5Kttft6ftfc7^ 1 

f-f^nJ^^i«(t y-h«*«B»2 2» y-* 

{B*Eilft2 3*3WTFT2 4h iB^tt®2 1 fc©M 

&j®2 2, 2 3»mFT2 4K»l/tB»««2 1 
yT'^ - t *S-C# 5 1 1 t>Kl-t©*ffi 

M8&22, 2 3 (cS3ai-5m^5r 
BSttff 2 1 K UT7*>f ^ ^ y a ^*IW 

p-t-Srt^-Ct, 4»o«-S«2 2. 2 3*5«fctfTFT 

mm#ir5&*R<»&*< 2 8 let D , T#a> 
[00 7 7] :ovfX»»*#t*l3Wi^<i < 

^.2 8(4, rtf-* ^ b y ^^.s^rt^sra^i*^ 3 

^A<oJ;5l^ SMWrT*^-^ b- 

fcia^atf to"Ctt*^©-e, xy xa->- b^Jf a? 
©x*fcfc<» *^J»*©*Jnt>4v\ &*<oX 

r^x-f by ***B©* y-vg©iav^)g 

XS«t»U:1fc/h< tf*2 8 Sr^J&l-Sfcfc, tHS^ 

[0 0 7 8] *fc> JillM«tK3 8 4:*lftt-5T^yA' 
ftWflgfi, It«**#3. 4-3. 5fc*3ftft 

y 3y<DitSim^8) ictb-<X'lg;< . *©aw* 

Ki-a y-bft^B2^2 2 tffi^m 

4S2 l k©WO**J8*^ y-*(rg-IE»2 3 iiSfSf 
m@2 1 iOHO«it«<t5-i:« s 'P*tl«A«i s 
te<fc9, #Ki^2 2, 2 3iH*«ffi2 1 iOROS 



5. ^toiimKfcym&t-.fc^-t^*-^ 

«*a»ct5ii« t- e*. E»m@2 i HS&G&3 
7a' fcOSaBSrAW-i-S-i:^**. • 

tt©jfe-e*fi]-e*>*. JHIHW6«WR3 8 t LTffl 

<^&t* y/w3R»JBitt» WBMtem&vx\,^wei> 

[0 0 7 9] TFT24©KW>'«S36b 
&HX«ff2 1 i«rS8BEi-5flBREi»2 5 t UTa«3* 

bp^> ttfcor^-r^' by 

ifco-C^fc. ^MR<'fcft> TFTffcli 
®KJfegag©3^^ h*-/u*»l«UTTFTOKU 

>f vmn t rnmnm t zmmirz t v ^ 5 *«fe*ffl v ^ 

ffl±$*5fc»KT FTt/bSfttfctWfc. 3 ^ ^ 

/u©^-/<«KU8 j:wr^-f vy ^ bffifi£3fii:-t-5 

9, q&korrvr* b y rtti^t 
/hi v^wxot ftst^-ts hmmM\asmir% 

T, TFTOKWyftl36bi:, SK*W3 7 

3 7 a ' 'Id.fc^J&SHTV^©-?, ^<Dgai^{Cj;?,P 
[0 0 8 0] Sfefctt, y-7.{f^-i£i^2 3Sr2gfll^ 
so 13 7bO-»CKoW*>ofci ^^<>> 1 TOti 
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[0081] dn&mfi 2 ) #n&^fi 2 v it, m m& 

10 0 8 2] *1\ ^^•C/f^^^Sr^fv^ 

^3 SteMW^^^ 1 ^? ? h*— ^2 6$rMj&-f5i* 
tCfl^iffe^3 SO^^-^V^Sr^TPo Stf? 

$t/h<l£^2 8Sr^-r5o 
[00 8 3] 5CUta^? b*— ;V2 6*54 

Tj?, *fttt<D w^X^jmSr^o^h< 13?*- 2 8 £ *T*i 

[oo84] mmmmms s t Lt©«/iw 

s 0 iot, -y- h«-§»2 2 1®^«@2 1 torn 
<o^maxxfy-^m^wM2 3 tH*«®2 1 t©iw 

[008 5] (MMMM 3 ) El 3 14. *HBjo^l6^flg 
3roSiiS?SS**S«i-*5*t5T^^^^ h !> 
8«© 1 ®#&#©1»j&£/T^¥ffiEl-C*fc <0 . El 4 {i!2l 

i*un©ffus m-r 5 sew <om% w -r * 
[0086] ^nife^fliscoT^T 1 ^ h y 

-Ctt. TFT 2 4 05 KW^SS3 6 bfcSSR$*t5S& 
j^BB$ 2 5 5, 

2 5a fctt ft-t-3te2f«ffi 2 7 El 1 4 (Dft*P^4* 
I*6©-*reife3te#WI2 7*3«fctJ ? -*m®2 5 a 

2 6A«, ji5ttt©^jaist?*fiic§^Tv^^*is*Be 

*2 9 3W&fc£*U W^H@2 1 5r^U-CBE(S)lg3 9iC 

[0 0 8 7] rfttci?), EHT©J:5*fJ^**i-*. 
[00 8 8] » ffmf&ftlR 3 8 ©)giJ¥£ 3 ^ m{d 
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ot£^)/#t> h*-A-2 6A4r»j*Ufc*frt»4> 
b-c, #|I;M§3©t*7^:/-7 h y **2&-et4, 

©AJRMLhW-ai'** h*-/V2 6A«SJ»J«S*bTV^ 
5©t, ::©±3fclB»±£t*v\ ot9, r© = ^ 

i^2 2©-gBSr-*mffii: L-C{*JP3S**r^-*"«»fr 

$2 2±lca^^^ h*-;v2 6 ASrJ&fc-f-S-fcfci 
<5> y-hm^-ffiil2 2t?ii)tU-C3Vl>y^ h©teT 

[0 0 8 9] *fc, r©7^f^y-7hH^Mtt< 
20 TFT24©KWV(6ffi36bt, ay^^h*-^ 
2 6 Ai Sr«iRi-*fi8l!6Ei» 25t LTSl^«^3 7 
a' SrJ&£U-CV»5©TN ay^^ h*-/V2 6A^ 

[0 0 9 0] bfc^o-C, A'T»fcd8V^Ttt<i*« 
©2 7-eii^UTV^5(D-C• ; ?r^0^fB^'e^©ElS]^^L^^ 

[00 9 1] JilIW6IMIl3 8±J!i»4«*»0*/h 

1. 0 ^m^±-CH*m*i2 l5r^LTlS[6]^3 9W* 

(i, :©SIhiS5 0 Oty^ Fn-A-O. 5 M m 
-C»j*3*b<5 <t 5 fc*/h< IS* 2 9 asi^S SrK^-Ttvti 
iE|6]K 3 9 W^U^^S^M-fiJil' 1 
J: 9 IR/h < IS* 2 9 t SfflJR 3 9 ©^M©^ $ 

§5. 9 % */h< IS* 2 9 f±, ®^«@ 2 1 § bfc 
ttBaiS])S3 9tc<lS^-Sr-%-^^ r©<tf*-etK*«:glfS 

[00 9 2] (HJSf^fil 4 ) GO 5 {4, 44§R«>Xtt»ti 
4 ©Si§S!fS^*^^fi}-*3lt ST^f-f^ h y 



(11) 
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10 0 9 3] «BSH4©rm^n'^W 
■Ctt, BlfflS68tja 3 8 £ JI< = ^ *~' v 2 6 B * s 

a • ©±icSMbf-# ^JBft ^(o^mmtmm 4 1 

[0 0 9 4] :HCi9, KT©J:5ft*l***T*« 

[0095] mfsmms 8 tnwwaiMifc* 

WCfc* I TO* If, *fcft4»-C*5T a , A14 

A 1 Nft£©A**fc*MI 4 1 ttft*"*"*®"^ ^ S ' 1 * 5 

gftftJI 4 1 ©]**©#£ => V* * h 2 6 B CD 

Jb*JilHMMMl3 8©»*«»*»<*9, HP^*a 
ftftJI 4 1 ©**©#*»* = ^ * b 2 6B©i 20 

£#&<ft?K 6BOM4^ 

[009 6] r. (D&mmmm 4iit summm* 3 8 

feJ;0=Ta. Al**©***"***®*^^ 
fcftfiv^;ft&ffl</^Cfc<fcv^ 8BMEIfc3 7a' tB 

[009 7] (HtfS^IS 5 ) 5 SiiS! 

[009 8] #3PJ©Si&S$i>*^£*i ;1 * 5, ' N ' c{ ^ 

[00 9 9] ill. :cot-/<-7^(ail 

[0 10 0] ±3fi©J:5fc, y-^«#E«fclB*taffi 
ff^8H$2:IIJ«^t©F«9©£ftK®BLT*p*b- 60 



£0 

n t *s-c# ft^- 1 ft ira s #;t b^5o 
[0101] ;WJ©j§iaiM>*^S tc * >VNX( ^ 
JBMIftlBdR^^WJWRa^ft*©^*****^* < » 

[0 10 2] ;««ro»5©a»^*****«>*5 
y-^m*B£^i:Pi*m®t©W©^*©*^ 

[0 10 3] H16{C, 1 HSlte©!^ (07 a) t> X 
( g ^-f 7 ^-/^KR<B^:V^5) ©»^ (H7b) t^o 

y _^^ga^tpi*tt«it©ra©^ft* s ®* w 
o [oio4iE!6 \zto^x, mn<D%mmmt +ra 

r*, y-^m#Ba^ts^m«it©^©^*^®H-r5 

HJUmBroWE**^*^ L > TIEi,;: (1) ^^^^ 

[0 10 5] 

g*tb=Csd/ (Csd+Cls+Cs) • • • (1) 

Sr^U cis(i^Pi#^^i _ S^ WI t 3 ^* / " I ' tc * 5 
W 6*«Mr* Cstt*W#Sr*J*i"* Win** 0 

[0 10 61 B6i»bW*»4J:5fc, **«S«tt5tJ: 
5 1 HR*5©SHBi**tt. 7 ^ -/v- KRCJw J: SIBib* 

i&tcjt^-c, y-^m^E^tw^m@i:©ra©*** s 

1/5-1/1 OKHSOi-Sifc*^**- 4 :* 
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[0 10 7] tr?>-e, 2 6 cmOVGA^H? 

0. 6%£l±fcfc*i:*ci* h-^^Hftftot, * 
SftttfcllW** IS* - t i>m-?tc. Z <D*^ v 9 fcH 

£0. 8%KTKi"5fc»fctt, ^*tt£l OttSTFfc »o 

10 10 8] B!8tC, >PtA2 6 cm©VGA^/H:ii 

-efflv^r^y^*«3ttt«MiB (Jtfim*3. 4) it 

fc, ^©i#> fllltt**:**-*-*^ 

t>l „mlManf*5. B6*sJ:tfBI8fc.fc*Ui» *— 20 

[0 10 9] ^roJ;5(-v mfcrnttSry— ^fltWEHH- 

[0110] mmmm 6 ) #ni£«f§ 6 -m, k A£ 30 

[0 111] iC^SfcjtffciWfclHtt-t-S-fcfc* 
9, y-*m^©Si§£'J^<M 1 ^S :: ^ s " t? £ 5 <> 
[0 112] ±|EH6fc» Ml^m@S:M*S5V-eX«tlE 

[0113] (Hffi^ffi 7 ) *MMBm 7 tt, WiiS 

t<>K:»3txe*sfBiwb"e#> i^&tmtmmw, 
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[0 1 1 4] Bl9r±, #$pj©lite^f&7©ai§s>iKifl 
ft^Stittcjsit * t * 7- a rf^ v ]) 9 *mm<o \mmn 
#<Dffif& & ^-r^ffi m x *> * o 

[0115] Biotifcv^-c, 7 4 y y ^^s^ 
<fc 5 fc. h«*E» 5 2 t y-*«*E» 

y-*«-§-E*6 3«^^-as* s iij^m®5 1 ©a-jdss 

FT5 4#K»tfeft-CV^5. i©TFT54©y-M 
^j§*l,5fl|-g-tJ:o-CTFT5 4«SKiMWW**t5. * 

fc, TFT5 4<Dy-*m®(-te>'-*fi-§-6a'&5 

^Jgn^ftx T F T 5 4 © y-^fSI-T-^ 

sa«Bili5 5*^u-rf**p* 

©<fe*wS@5 7tt#&E8»wg$i£*vC^3 0 

®5 iwffl«c{cii«3tttrou^X^mSr*i-*ffi»05» 

[ 0 1 1 6 ] HI 1 0 [±0 9 roSiiM^S**^*!-^^ 

[0 1 1 7] 01 0iC*JV>X, S^lfc<RttX4E6 1± 

tt^nrv^. ^©±tctt^- h«S6 2 t*Mi-*«t 
5^4MW*:Ji6 4!JSR»tfeix» *©«fifc»±^^^ 

0KWy|S6 6 b tft5n + S i P>tuTV> 
. 5 0 -^©n + S i g-Cfe* y-^m® 6 6 a ©S£SB± 

@pj^m^6 7 a t^si6 7 b £«n««*e>*t"c 

*-©n + S iS"Cfc* 6 b©ffilfB±i- 

(4» SM6 7a' ttSl6 7b' i^Kltb 

SBJ^m06 7a' «MS$ftX, KWylS6 
6 b tH^©BI5 1 1 ZtmtZ 1 1 tfcWJP**©- 
^©m®5 5 afc«8R$ih/SS8KEi»5 5i4oW 
5 0 TFT 5 4, y-h«#B»5 2*Si^y 

0 nfttm&^mmirzmwmvn^^mwT ? v ^mm 



(13) 
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{®%<mwr 9 y /v»re> & a sara&sa 6 8 # 

[0 118] c©JBM«6JStK6 8±fctt, ffi«m@5 1 
fc ftSaWWtl&WRtf bit. *WH«W 6 8 £K < 
y^h*->6 6^Lt. «BE»5 5-C«>*aM 
SiJ g 6 7d' eJ;9TFT540KWi^i68b 
i&ggSfrvC^*. JMM6Ml6 8 0*iBfcli» 

[0 119] £JLhoJ:5K3WaW«7 0T^r-f^ 10 

[0 12 0] 6 

l±iC, Ta. Al, Mo, W, CtiJf±!)45y- 
Si Nx, Si0 2 , Ta 2 054W94 

5^ji*iti±iWioy- MM* 6 3 « N^M** ( » _ 

Si) 6 4, SiN X , 

Sties, y-^iieeafcWKW^See 

bt<t5n + SiI4»»tTMt5. 
y-*ffiHHE*5 3*3 J:04*8WEH5 5 «r«#f*aa » 

lgm)S6 7a, 6 7a' *5<fctf, Ta, Al, MoW, 
CrftifJ:9*5^*K 67b - 67b ' 

«l»»7fcJ8V^f,. y-*«*B*5 3 
^m^6 7b, 6 7b' tl^ti6 7a, 6 7a 

-T?fc5iTo^2ji*ifiiufcio =.<omm^ 

y-*«*Ba5 3fc«J*1-*£aK6 7b. 6 7b' 
UCt» I TORKiott«»K« 

[0 12 1] Sfefc. *©±K. IHW6 8iU 

ro^3ttt©T^ y /n*a«r* * <o , a*.ri 

U 7* y/H*©**^* 0 ^*** 0 '**'* 0 -H^<t 

)V 5 6 j^/js < |J ^ 5 8 * if a^J* 
[0 12 2] -tlbSP^®^6 8*3J:03V 40 

5 - Wa 9 , SIB®® 5 1 fl\ » 6 8 
(ny^F^SB^L^ TFT54CKN 
vmH6 6 b fc«ltS*fCV^aWS»«ll6 7a' t& 
gS*lv»ifcfc4*. ^©<t5lcLT. *£«i7© 

[oi2 3] r^-e. *mmpM7 vmrmtme * 
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■~ ^a©*-** y ^- } ** > * > y /nat * y 

®%mWT* y /HJMBK ± 6 8 ©»j*X 

[0 12 4] r.©SlfflJ6»BS6 8©m^x@tt, 

txi*u ^w<-*^ T/v*y 

7? y A'WJfiSrSA'fc**** * ^a* *fc * 9 ^ k 

I4S2 9. ocpro7^/Hl^ ty ^ 9 
0 0-1 1 0 0 r pmtittS. * 5 -T5 r i: K<fc 

ot:«ft©Ba*fc* J *ww* !h '* «wStt#rtJii"*. 

mm*® i o o«cfc*ni»b-ca3fcttawT^ y 

^ h ft ^) ©aaSrfTofc. 

x r©«*ttaw7^ y /M»afc#u-caB©'<*- 
^?6oT2iaS3t«riTV\ 7**y«fe©»« 

/f;v7y^7it Kntf-*1M K ; «TTMAHi 
^5) fci?fcJ:9aaa««rfTofc. r©7A-#ytt© 

^5 8Sr^i-5^t* s ^^«. (TMAH© 
^•) ««*tt0. 1~1. 0mol»tU\ * 

©ajtttawr^ y /mffionfo^i*** < * m 

OTg©^«W5«$tb-cat), ay^nw^t 
5 £fc «*«so. lmo l*J:0^fc, aa** 
#k uxk 9 & u«ffli-***©aifc«*-e»i«*®* 

[oi2 5] Sfefc, «*7Kfci?>S«*B5fc^ofcm« 

^^sfc#i-5c w © ± 5 lutetettawr ^ y /matt** 
-c t ^ t- y 3 - ^ - ©ia©5i« t a* *em T ^ y 

«©*6«ta«fc»s:r. t fc J: 9 **KBW*«-^» 

fitm*is«fi> aai*«ta«Kaj5wkK:j:9«^ 

[oi2 6] aa«. ®%mwT*v»wmfc&R-t 
*«*»©«« («ttft7h*/^^h*«* 

s 0 ^©fc©. aa^ffifca**:fTfc\ waK**** 

«-C©*«ttfrft<U r^y/v»tfli©^^' §15 ° 
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S*bfcm> if«©ffcS: (nm) K*H"*, fcififcS 
[0 12 7] Ell l*>fe<>»5J:5K:, 0!*.fi8iB3te© 

a. 

[0 12 8] S^WJP^Sr^V se«sisi-«t 

fib, m2 o ox^-etof&Zft o o 
[0 12 9] r©«fc5l^ »»«rfflv^^tt 
J: 9 . &*©<t 5 hi«X@£& 

6 8 H*— ^5 6*J<tt) 5 IS/h< l£*5 8 

Sr^1-5r.i*st?*Tli3txm^fB5lfrfk*tu5. r© 

m&Zt\z£<9, 0. 0 5 Mmfe 1 0 umtW^Si 
[0 1 3 0] I TO**><v* V v^-if - 

©iSjttt^pjr * y jv®ffi±.\z. soo-isooty^ 

1 Sr»*i-5. i©SjmSH5 1 -CfeS I TOjg© 
JgJ?;&S5 0 0^-Vi/^ hn— AfiJLh-CfcHtf, :©IT 
OJg©StB^f?3a>fe©lgfi£©«A£^<*-ia s "?^ fiJ 

t^^f/^/v**vK*^) t-J; 

o 5 8MB ©B^fl & MUSH- 5 © ^ ftfc. 

y ^ *s«E£fES&-r 5 r. t as-c* 5» 

[0 13 1] Lfc/65o-C, *5l»»tt7fc*5V^Xt, A 
flMft*tt6 8©#«Efc.fc9. y-^ff****^- H 

fc, <l^5 8 J:9*fefcW5<* 

[0132] *fc> jemte&ifte 8c#sia!)?fift 



a. $ btw, y-^(g-g-ia»5 3 tBiiim@5 i ©ra« 

[0 13 3] Sfcfc, ^5H, JBWJft8B6 SfcJ&jfc-f-S 

^j&xm. x y fym> fv>* mma sfc^x 

[0 13 4] ^JWJ 7 mmWM5 ll£, 

fliftte© UVX»*«:^S Bf* 5 8 SrR 

r ©*/h< tf* 5 8 Kft*.T*fcttlS/h< 

a^i*© < IS* SrK It T t <fc v ^ B 7 T* 

fi, «/h<IS*5 8BB»tUfc« ! , **»4ifO#* 

[0135] mW^M 8 ) *HJ£^Sg 8 fi, ±ISSIS 
20 ^J|7lC*JltSS^«fe^JK6 8 bZ<DTi&mt<»ffl<0® 
<H4«rlRl±**5»&"C*>5. 
[0 13 6] T*JBtOW»fcio-Ctt, JM£1KR6 8 

<CV^»&#*)S^, Z<D&&te* H9©±B3WII»1»7 
tJ3«-5«3tffiiWT^ y ;v«tJ!g©ffi*ttj©S«*ffi© 
TiSBit LX> M6^K6 3, ft*/i«Wl6 

I67a, 67a' *3 J: t^«JS 6 7 b , 67b' ©g 
ffiK, MSTKiB^VT" (8 6 0W) «r^fflUT^#H 

jiiw»iMi6 8*»j«i-5. *©«i©»j«ie»±±ia* 
tmyt^mmr ? y /wwiBi ©ra©«*i±* s ^±-t-5fc 

^6 8io*BC, «itf*»5«olHS (€«Jxtf, I T 
i"5 r i: ^ X o T i b ©BiRa-cKfJ^^* 5 ® - 5 t ^ 

40 5 tS*©^ffitt* < & 5. 

[0 13 7] r©J;5^ JiraiftaKe 8*»*i- 5tt 
6 8 iJ£©Tifilgt©f58©&^4;S s fi-tU 7ot^f 

So 

[0138] (ias^f§ 9 ) ^mmmm 9 a, ±is^js 

j^ffi 7 fc*stt 5JIIBfft«B!K6 8 i ^©±ic^)l$ix®^ 

[0 13 9] ®9©±ISlllS^ffi7lC*5V^T, 

so pjt ^ y /vitflli- <t 5SWt6»K 6 8 St^jeK L-fcm, K 



(15) 
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«6 8©»bl 000~5000*y^hf 
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